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I. INTRODUCTION AND JURISDICTION 

1. This Order directs Respondents, Aerojet General Corporation ("Aerojet") and 
Cordova Chemical Company ("Respondents") to perform a remedial design for the interim 
groundwater remedy described in the Interim Record of Decision for Groundwater and Final 
Record of Decision for Soil for the Perimeter Groundwater Operable Unit No.5 ("Site"), 
Aerojet General Corporation Superfund Site, Rancho Cordova, Califomia, dated Febmary 15, 
2011, and to implement the design by performing an interim groundwater remedial action. See 
Attachment 1. 

2. This Order is issued to Respondents by the United States Environmental 
Protection Agency ("EPA") under the authority vested in the President ofthe United States by 
Section 106(a) ofthe Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980, as amended ("CERCLA"), 42 U.S.C. § 9606(a). This authority was delegated to 
the Administrator of EPA on January 23, 1987, by Executive Order 12580 (52 Fed. Reg. 2926, 
January 29, 1987), and was fiirther delegated to EPA Regional Administrators on September 13, 
1987 by EPA Delegation No. 14-14-B. This authority has been duly redelegated to the Branch 
Chief (now titled. Assistant Director), Superfund Division, EPA Region IX, by Order R9 
1290.14A(Nov. 16,2001). 

3. This Order is also issued under the authority vested in the Administrator of EPA 
by Section 7003 ofthe Solid Waste Disposal Act, 42 U.S.C. § 6973, commonly referred to as 
the Resource Conservation and Recovery Act of 1976 (RCRA), as amended by the Hazardous 
and Solid Waste Amendments of 1984, 42 U.S.C. §§ 6901 et seq. which authority has been duly 
delegated to the Regional Administrator of EPA Region 9, and further delegated to the Director 
ofthe Superfund Division by Order R9 1280.20 (April 6, 1998). 

IL FINDINGS OF FACT 

4. The Aerojet facility is a 8,500 acre former rocket manufacturing operation located 
outside of Sacramento in Rancho Cordova, Califomia. Aerojet has owned and operated the 
facility since 1953. Aerojet operations on the facility have included manufacturing liquid and 
solid propellants for rocket engines for military and commercial applications and formulating a 
number of chemicals, including rocket propellant agents, agricultural pesticides, 
pharmaceuticals, and other industrial chemicals. 

5. Cordova Chemical, a subsidiary of Aerojet, operated chemical manufacturing 
facilities on the Aerojet facility from 1974 to 1979. 

6. Chemicals used by Respondents in the manufacturing and testing areas on the 
Aerojet facility have included chlorinated solvents, propellants, metals, oxidizers, and a variety 
of chemicals produced in the chemical operations areas. Historical operations and waste 
practices by Respondents on the Aerojet facility, e.g., surface impoundments, landfills, deep 
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injection wells, leachate fields, open bum areas, have resulted in the discharge of these 
chemicals to the vadose zone and the underlying groundwater. Although numerous types of 
chemicals have been used historically by Respondents, trichloroethylene (TCE), perchlorate and 
N-Nitrosodimethylamine (NDMA) comprise the primary chemicals of concem. TCE was 
utilized for cleaning and degreasing purposes. Perchlorate was combined with a cation, 
generally ammonium or potassium, and utilized as an oxidizer in solid rocket propellants. 
NDMA is a semi-volatile organic compound (SVOC) that was either an impurity in hydrazine-
based liquid rocket fiiels or was formed as a combustion product of these fuels. Other chemicals 
of concem include breakdown products and contaminants of TCE and other solvents like carbon 
tetrachloride, tetrachloroethene (PCE), 1,1-dichloroethene (1,1DCE), 1,2-dichloroethene (1,2-
DCE), vinyl chloride, l,l,2trichloroethane (1,1,2-TCA), 1,2-dichloroethane (1,2-DCA) and 1,1-
dichloroethane (1,1-DCA). 1,4-Dioxane, fi"eon, chloroform, nitrate and nitrite are also 
chemicals of concem. 

7. The aquifer beneath the Aerojet facility and the Rancho Cordova area is part of 
the San Joaquin groundwater basin. The San Joaquin groundwater basin provides drinking 
water to over a million residents in Sacramento County and nearby areas. Given the absence of 
dependable altematives to the aquifer as the region's primary water supply, the groundwater is 
expected to remain as the residents' primary source of drinking water indefinitely. Numerous 
water supply wells draw water directly from the aquifer, including the portion ofthe aquifer that 
has been contaminated above drinking water standards by Respondents. 

8. The Aerojet facility was placed on the National Priorities List on August 8, 1983. 

9. Between 1983 and 1987, Aerojet installed five groundwater extraction and 
treatment (GET) systems, primarily to prevent fiirther migration ofthe groundwater plume off 
the Aerojet facility. 

10. On January 15, 1986, the United States of America, on behalf of the 
Administrator of EPA, filed a complaint against Respondents pursuant to Sections 106 and 107 
of CERCLA, 42 U.S.C. §§ 9606, 9607, seeking, inter alia: (1) reimbursement of costs, together 
with interest, incurred by EPA and the United States Department of Justice for response actions 
at the Aerojet Superfiind Site; and (2) an injunction requiring Respondents to abate and remedy 
the imminent and substantial endangerment to public health or welfare or the environment 
presented by the Aerojet Superfund Site and the effects of actual or threatened releases of 
hazardous substances, solid and hazardous wastes, contaminants and pollutants from the Aerojet 
Superfiind Site. 

11. The State of Califomia ("State") also filed a complaint against Respondents in 
federal court under Section 107 of CERCLA, 42 U.S.C. § 9607, as well as an earlier action in 
the Superior Court of Califomia, County of Sacramento, seeking injunctive relief, abatement 
and other equitable relief. 



12. On June 23, 1989, the United States, the State, and Respondents entered into a 
partial settlement (hereinafter "Partial Consent Decree") to settle some ofthe claims relating to 
payment of certain costs and implementation of a Remedial Investigation/Feasibility Study 
("RI/FS") for the Aerojet Superfiind Site. 

13. The Partial Consent Decree obligates Aerojet to perform a site-wide RI/FS at the 
Aerojet Superfiind Site and to take interim measures for protection of water supply wells. The 
interim measures taken by Aerojet pursuant to the Partial Consent Decree included sampling of 
water supply wells and the preparation of an Altemative Water Supply Contingency Plan. 

14. In addition to the interim measures, the operation, maintenance and evaluation of 
the effectiveness ofthe existing GET systems were also incorporated in the Partial Consent 
Decree. The evaluation ofthe existing GET systems under the Partial Consent Decree revealed 
that the existing GETS were not fiilly effective in containing the groundwater contamination, 
and the groundwater plume continued to migrate off the Aerojet facility. 

15. In 1997, using an improved detection method, perchlorate was detected in 
monitoring wells and in nine water supply wells off the Aerojet facility. Perchlorate is a 
hazardous substance that can cause a number of adverse effects on animals and humans, 
including neurological effects on a developing human embryo. NDMA, a potential animal and 
human carcinogen, was also discovered in some water supply wells. 

16. To address the extensive groundwater contamination on and off the Aerojet 
facility, the State issued several cleanup and abatement orders to Aerojet pursuant to its 
authority. In 1995, the Califomia Department of Toxic Substances and Control (DTSC) issued 
an order to Aerojet, requiring soil and groundwater cleanup at the Inactive Rancho Cordova 
Test Site (IRCTS), a part ofthe Aerojet Superfimd Site. To address the contamination on the 
north side ofthe Aerojet facility, in 1996, the Central Valley Regional Water Quality Control 
Board ("Water Board") issued an order to Aerojet, requiring groundwater control and 
remediation of groundwater contamination not remediated by GET D. In the same year, the 
Water Board issued an order to Aerojet requiring abatement and remediation of perchlorate that 
has migrated off the Aerojet facility. From 1997 through 2001, the Water Board issued two 
more cleanup and abatement orders to Aerojet. 

17. On July 29, 1998, the Partial Consent Decree was modified to add perchlorate to 
the list of contaminants that Aerojet has to monitor pursuant to the interim measures for 
protection of water supply wells. The modification also lowered the detection level for NDMA. 

18. To accelerate RFFS work and to allow early implementation of response actions 
pursuant to CERCLA, EPA and the State determined that it was necessary to divide the Aerojet 
Superfimd Site into Operable Units (OUs). Thus, on April 15, 2002, the Partial Consent Decree 
was modified again, dividing the Aerojet Superfiind Site into operable units. 



19. The April 2002 modification ofthe Partial Consent Decree also clarified that 
surface soils of approximately 2,600 acres of land had never been contaminated and were not 
part ofthe Aerojet Superfund Site. The contaminated groundwater underlying these lands, 
however, remains part ofthe Aerojet Superfimd Site. 

20. Due to the impact of contaminated groundwater on public drinking water 
supplies, EPA and the State have concluded that the best cleanup strategy for the Aerojet 
Superfiind Site is to give priority to containing and remediating the contaminated groundwater 
which is migrating off the Aerojet facility. The containment and remediation of contaminated 
groundwater off the Aerojet facility was divided into two OUs. The first OU, that was the 
subject of a 2002 Unilateral Administrative Order, was the Westem Groundwater OU (also 
referred to as OU-3). Westem Groundwater OU addresses the contamination of drinking water 
supplies in the most populated areas. As the completion ofthe final OU-3 GET approaches, 
USEPA, the State, and Aerojet have begun initial activities to evaluate the effectiveness ofthe 
outer barrier and inner barrier containment systems in OU-3. 

21. The second OU, which is the subject ofthis Order, is the Perimeter Groundwater 
OU (also referred to as OU-5) which will address containment of the remaining contaminated . 
groundwater off the Aerojet facility as well as remediation of contaminated soils located within 
OU-5. The remedial action for OU-5 groundwater addresses contaminated groundwater on the 
north and south sides ofthe Site and addresses contamination in surface ahd subsurface soil in 
one section ofthe Aerojet property. Implementation ofthe remedial action for OU-5, in 
conjunction with the existing remedy for the Westem Groundwater Operable Unit (OU-3) to the 
west and other state enforcement actions to the south will complete the containment of 
groundwater contamination around the boundary ofthe Site. The containment provided by 
Groundwater Extraction and Treatment Systems (GETs) will prevent the loss of additional 
drinking water supplies in a populated area dependent on.groundwater supplies. 

22. The decision by EPA on the remedial action to be implemented for OU-5 is 
embodied in a Record of Decision, executed on Febmary 15, 2011, on which the State has given 
its concurrence. The Record of Decision is attached to this Order as Attachment 1 and is 
incorporated by reference. The Record of Decision is supported by an administrative record that 
contains the documents and information upon which EPA based the selection ofthe response 
action. 

23. The remedy selected in the attached Record of Decision will contain the migration 
of groundwater contamination at the leading edge ofthe groundwater contaminant plumes and 
remove additional contaminant mass from highly contaminated groundwater near the Aerojet 
facility boundary. The selected remedy will therefore reduce exposure to contaminated 
groundwater by limiting the spread ofthe contamination and by reducing the contaminant 
concentrations in the aquifer. This action is an interim remedy for the containment of 
contaminated groundwater areas in OU-5, and does not set numeric cleanup goals for the 
groundwater in the aquifer at this time. Groundwater restoration in OU-5 is dependent on 
control of source areas in other OUs still in the Remedial Investigation/ Feasibility Study 



(RI/FS) phase. Remediation ofthe source areas within the Site including contaminated soil on 
the Aerojet facility and the groundwater beneath these soils will be addressed in subsequent 
OUs. Due to the size ofthe Aerojet facility, EPA anticipates that there will be at least 9 
operable units. The remedy also addresses contaminated soils within OU-5, but remediation of 
soil contamination on OU-5 will be addressed in a separate Order. 

24. The RI/FS Report and Proposed Plan for OU-5 were made available to the public 
on July 31, 2009. These documents can be found in the Administrative Record file ofthe 
information repositories maintained at the USEPA Region 9 Superfund Records Center at 95 
Hawthome St. in San Francisco and at the Califomia State University Sacramento Library 
Reference Desk, 2000 State University Drive East Sacramento, CA. Pursuant to Section 117 of 
CERCLA, 42 U.S.C. § 9617, the notice of availability ofthe RI/FS, proposed plan, date and 
location for the public meeting and public comment period (August 3, 2009 through September 
1, 2009, which was later extended to October 1, 2009 on request from community members) 
was published the week prior to the start ofthe public comment period in the Sacramento Bee 
newspaper and sent to the Aerojet mailing list. The public meeting was held August 11, 2009. 

25. The regional aquifer is extremely large and extends beyond the city of 
Sacramento, over 15 miles to the west. Much ofthe aquifer in OU-5 off Aerojet property is 
currently used for drinking water (Federal Groundwater Classification IIA) and demand on the 
aquifer is growing. The need for water around the Site is expected to increase over the next 20 
years as it is developed. The contamination, if not contained, will continue to flow off the 
property degrading more ofthe drinking water aquifer. The three most prevalent contaminants 
detected in the groundwater are perchlorate, NDMA and TCE. 

26. Groundwater in the area is designated for municipal use as a drinking water 
source in accordance with the Cenfral Valley Regional Water Quality Control Board Basin Plan 
for the Sacramento and San Joaquin River Basins. Public water supply wells around the Aerojet 
Site are closely monitored, and public water supplies are obtained from uncontaminated 
sources. None ofthe monitoring and extraction wells on Aerojet's property are used for potable 
water. The general groundwater flow direction varies at the Aerojet Site and is grouped into 
four main zones based on flow direction: Zone 1 to the northwest; Zone 2 to the west and 
southwest; Zone 3 to the south; and Zone 4 to the north-northwest. The cancer risk for all four 
zones exceeds EPA's target risk range of 10"̂  to 10"̂ . 

27. The selected interim groundwater remedy will reduce human health risk by 
limiting the spread of highly contaminated groundwater into clean and less contaminated 
portions ofthe aquifer, reducing the likelihood and magnitude of human exposure to 
contaminated groundwater. The mass removal aspect ofthe remedy targets highly 
contaminated groundwater in the portions of OU-5 nearer the contaminant sources on Aerojet 
property. Exposure to contaminated groundwater through drinking water supplies is the area of 
potential risk addressed by the interim groundwater remedy. The selected remedy will contain 
the off-property contamination in all four OU-5 groundwater Zones and treat the water to 
discharge standards meeting the substantive requirements of a National Pollution Dischiarge 



Elimination System (NPDES) permit and all applicable standards for off-Site reuse or disposal. 
Exposure levels will be within the acceptable risk range of IO"'* to 10"* for carcinogenic risk and 
below the Hazard Index of 1 for non-carcinogens. 

28. The land to the north of Aerojet's property has multiple uses including residential, 
recreational, office, commercial and industrial. The land to the south of Aerojet's property is 
used for recreation, ranching, agriculture and mining and is also undergoing planning for a 
mixed use development. The Aerojet Superfiind Site is designated as a Special Planning Zone 
(SPZ) with multiple uses from propulsion systems testing to office use. The SPZ has a provision 
for fiiture development under the Sacramento County Land Use Master Plan which would allow 
for residential use. 

III. CONCLUSIONS OF LAW AND DETERMINATIONS 

29. The Perimeter Groundwater Operable Unit, OU-5, at the Aerojet Superfimd Site 
is a "facility" as defined in Section 101(9) of CERCLA, 42 U.S.C. § 9601(9). 

30. Respondent, Aerojet, is a "person" as defined in Section 101(21) of CERCLA, 42 
U.S.C. § 9601(2), and as defined in Section 1004(15) of RCRA, 42 U.S.C. § 6903(15). 

31. Aerojet, the current owner and operator ofthe facility and the owner and operator 
ofthe facility at the time of disposal of hazardous substances, is "liable" within the meaning of 
Section 107(a)(1) and (2) of CERCLA, 42 U.S.C. § 9607(a)(1) & (2), and is subject to this 
Order under Section 106(a) of CERCLA, 42 U.S.C. § 9606(a). 

32. Respondent, Cordova Chemical Company, is a "person" as defined in Section 
101(21) of CERCLA, 42 U.S.C. § 9601(2), and as defined in Section 1004(15) of RCRA, 42 
U.S.C. §6903(15). 

33. Respondent Cordova Chemical Company, a subsidiary of Aerojet, operated 
chemical manufacturing facilities on the Aerojet facility from 1974 to 1979 at the time of 
disposal of hazardous substances, and is "liable" within the meaning of Section 107(a) (2) of 
CERCLA, 42 U.S.C. § 9607(a)(2), and is subject to this Order under Section 106(a) of 
CERCLA, 42 U.S.C. § 9606(a). 

34. The substances listed in Paragraph 6 are found at the Site and are "hazardous 
substances" as defined in Section 101(14) of CERCLA, 42 U.S.C. § 9601(14) and are soHd 
wastes or hazardous wastes as defined by Sectionl004 of RCRA, 42 U.S.C. §§ 6903(27) & 
6903(5). 

35. The hazardous substances have been and continue to be released from the Site 
into the groundwater and soil. 



36. The past disposal and current migration of hazardous substances from the Site are 
a "release" as defined in Section 101(22) of CERCLA, 42 U.S.C. § 9601(22). 

37. The potential for fiiture migration of hazardous substances from the Site poses a 
threat of a "release" as defined in Section 101(22) of CERCLA, 42 U.S.C. § 9601(22). 

38. The release and threat of release of one or more hazardous substances from the 
facility may present an imminent and substantial endangerment to the public health or welfare 
or the environment. 

39. Respondents' past or present handling, storage, freatment, transportation or 
disposal of "solid wastes" as defined by Section 1004(27) of RCRA, 42 U.S.C. § 6903(27), and 
40 C.F.R. §261.2, have confributed and are confributing to a condition which may present an 
imminent and substantial endangerment to health or the environment under Section 7003 of 
RCRA, 42 U.S.C. §6973. 

40. The composition ofthe materials in the facility's soils and groundwater are "solid 
wastes" or "hazardous wastes" as defined by Sections 1004(5) and 1004(27) of RCRA, 42 
U.S.C. §§ 6903(5) & 6903(27), which may present an imminent and substantial endangerment 
to health or the environment under Section 7003 of RCRA, 42 U.S.C. § 6973. 

41. Respondents are "liable parties" as defined in Section 107(a) of CERCLA, 42 
U.S.C. § 9607(a), and are subject to this Order under Section 106(a) of CERCLA, 42 U.S.C. § 
9606(a). 

42. Respondents are jointly and severally liable under Section 7003 of RCRA, 42 
U.S.C. § 6973, because they contributed and are contributing to the handling, storage, treatment, 
transportation or disposal of solid waste at the Aerojet Rancho Cordova facility. 

43. Respondents are liable under Section 7003 of RCRA, 42 U.S.C. § 6973, to take 
all necessary action with respect to the release of hazardous wastes and/or solid wastes from the 
facility to underlying and adjacent soil and groundwater, in order to abate such imminent and 
substantial endangerment. 

44. The contamination and endangerment at this Site constitute an indivisible injury. 
The actions required by this Order are necessary to protect the public health, welfare, and the 
environment. 

45. Based on the foregoing FINDINGS OF FACT AND CONCLUSIONS OF LAW, 
on the administrative record, and upon evidence and information that the past or present 
handling, storage, freatment, transportation or disposal of solid or hazardous waste and the 
release of hazardous substances by Respondents at the Aerojet Rancho Cordova facility may 
present an imminent and substantial endangerment to health or the environment, the Director of 



the Superfimd Division of EPA, Region DC, has determined that issuance ofthis Order is 
necessary to protect public health and the environment. 

IV. NOTICE TO THE STATE 

46. On September 1, 2011, prior to issuing this Order, EPA notified the State of 
Califomia that EPA would be issuing this Order. 

V. ORDER 

47. Based on the foregoing. Respondents are hereby ordered, jointly and severally, to 
comply with the following provisions, including but not limited to all attachments to this Order, 
all documents incorporated by reference into this Order, and all schedules and deadlines in this 
Order, attached to this Order, or incorporated by reference into this Order: 

VI. DEFINITIONS 

48. Unless otherwise expressly provided herein, terms used in this Order which are 
defined in CERCLA or in regulations promulgated under CERCLA shall have the meaning 
assigned to them in the statute or its implementing regulations. Whenever terms listed below 
are used in this Order or in the documents attached to this Order or incorporated by reference 
into this Order, the following definitions shall apply: 

a. "CERCLA" shall mean the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601 et seq. 

b. "Day" shall mean a calendar day unless expressly stated to be a working day. 
"Working day" shall mean a day other than a Saturday, Sunday, or Federal holiday. In 
computing any period of time under this Order, where the last day would fall on a 
Saturday, Sunday, or Federal holiday, the period shall run until the end ofthe next 
working day. 

c. "Disposal" shall mean "the discharge, deposit, injection, dumping, spilling, leaking, 
or placing of any solid waste or hazardous waste into or on any land or water so that such 
solid waste or hazardous waste or any constituent thereof may enter the environment or 
be emitted into the air or discharged into any waters, including ground waters." 42 
U.S.C. § 6903(3). 

d. "Effective Date" shall mean the date specified in Section XXVIII ofthis Order. 

e. "EPA" shall mean the United States Environmental Protection Agency. 



f. "Hazardous Waste" shall mean a solid waste, or combination of solid wastes, which 
because of its quantity, concentration, or physical, chemical, or infectious characteristics 
may-

(A) cause or significantly contribute to an increase in mortality or an increase in 
serious irreversible, or incapacitating reversible, illness; or 
(B) pose a substantial present or potential hazard to human health or the 
environment when improperly treated, stored, transported, or disposed of, or 
otherwise managed. 42 U.S.C. § 6903(5). 

g. "Institutional Controls" or "ICs" shall mean: (1) easements or covenants mnning 
with the land that (a) limit land, water, or resource use and/or provide access rights and 
(b) are created pursuant to common law or statutory law by an instmment that is recorded 
by the owner in the appropriate land records office; and (2) state or local laws, 
regulations, ordinances, zoning restrictions, or other govemmental controls or notices 
that: (a) limit land, water, and/or resource use to minimize the potential for human 
exposure to hazardous substances at or in coimection with the Site; (b) limit land, water, 
and/or resource use to implement, ensure non-interference with, or ensure the 
protectiveness ofthe Remedial Action; and/or (c) provide information intended to modify 
or guide human behavior at or in connection with the Site. 

h. "National Contingency Plan" or "NCP" shall mean the National Contingency Plan 
promulgated pursuant to Section 105 of CERCLA, 42 U.S.C. § 9605, codified at 40 
C.F.R. Part 300, including any amendments thereto. 

i. "Operation and Maintenance" or "O&M" shall mean all activities required under the 
Operation and Maintenance Plan developed by Respondents pursuant to this Order and 
Section V(G)1 ofthe Statement ofWork, Attachment 2, and approved by EPA. 

j . "Paragraph" shall mean a portion ofthis Order identified by an Arabic numeral. 

k. "Performance Standards" shall mean those cleanup standards, standards of 
control, and other substantive requirements, criteria or limitations, identified in the 
Record of Decision and Statement ofWork, that the Remedial Action and Work required 
by this Order must attain and maintain. 

I. "Record of Decision" or "ROD" shall mean the EPA Record of Decision relating 
to the Site, Operable Unit 5, signed on Febmary 15, 2011 by the Assistant Director ofthe 
Superfund Division, EPA Region DC, and all attachments thereto. 

m. "Remedial Action" or "RA" shall mean those activities, except for Operation and 
Maintenance, to be undertaken by Respondents to implement the final plans and 
specifications submitted by Respondents pursuant to the Remedial Design Work Plan 
approved by EPA, including any additional activities required under Sections X, XI, XII, 
XIII, and XW ofthis Order. 



n. "Remedial Design" or "RD" shall mean those activities to be undertaken by 
Respondents to develop the final plans and specifications for the Remedial Action 
pursuant to the Remedial Design Work Plan. 

o. "Response Costs" shall mean all costs, including direct costs, indirect costs, and 
accmed interest incurred by the United States to perform or support response actions at 
the Site. Response costs include but are not limited to the costs of overseeing the Work, 
such as the costs of reviewing or developing plans, reports and other items pursuant to 
this Order and costs associated with verifying the Work. 

p. "Section" shall mean a portion ofthis Order identified by a roman numeral and 
includes one or more paragraphs. 

q. "Site" shall mean the Perimeter Groundwater Operable Unit ofthe Aerojet 
Superfimd Site, encompassing approximately 4,800 acres, located at and near the city of 
Rancho Cordova, Sacramento County, Califomia, as described in the Record of Decision. 

r. "Solid Waste" shall mean "any garbage, refiise . . . and other discarded material, 
including solid, liquid, semisolid, or contained gaseous material resulting from industrial, 
commercial, mining, and agricultural operations . . . ." 42 U.S.C. § 6903(27). 

s. "State" shall mean the State of Califomia, including the Central Valley Regional 
Water Quality Control Board and the Department of Toxic Substances Control. 

t. "Statement ofWork" or "SOW" shall mean the statement of work for 
implementation ofthe Remedial Design, Remedial Action, and Operation and 
Maintenance at the Site, as set forth in Attachment 2 to this Order. The Statement of 
Work is incorporated into this Order and is an enforceable part ofthis Order. 

u. "Transfer" shall mean to sell, assign, convey, lease, mortgage, or grant a security 
interest in, or where used as a noun, a sale, assignment, conveyance, or other disposition 
of any interest by operation of law or otherwise. 

V. "United States" shall mean the United States of America. 

w. "Work" shall mean all activities Respondents are required to perform under this 
Order to implement the interim ROD for groundwater for the Perimeter Groundwater 
Operable Unit, also known as OU-5, including Remedial Design, Remedial Action and 
Operation and Maintenance for OU-5 and any activities required to be undertaken 
pursuant to this Order. 
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VII. NOTICE OF INTENT TO COMPLY 

49. Respondents shall provide by September 26, 2011 written notice to EPA's 
Remedial Project Manager (RPM) stating whether they will comply with the terms ofthis 
Order. If Respondents do not unequivocally commit to perform the RD and RA as provided by 
this Order, they shall be deemed to have violated this Order and to have failed or refiised to 
comply with this Order. Respondents' written notice shall describe, using facts that exist on or 
prior to the Effective Date ofthis Order, any "sufficient cause" defenses asserted by 
Respondents under Sections 106(b) and 107(c)(3) of CERCLA. The absence of a response by 
EPA to the notice required by this Paragraph shall not be deemed to be acceptance of 
Respondents' assertions. 

VIII. PARTIES BOUND 

50. This Order shall apply to and be binding upon each Respondent identified in 
Paragraph 1 ofthis Order, its directors, officers, employees, agents, successors, and assigns. 
Respondents are jointly and severally responsible for carrying out all activities required by this 
Order. No change in the ownership, corporate status, or other control of any Respondents shall 
alter any ofthe Respondents' responsibilities under this Order. 

51. Respondents shall, at least 60 days prior to any Transfer of any real property 
located at the Site, give written notice: (a) to the transferee regarding the Order and any 
Institutional Confrols regarding the real property; and (b) to EPA and the State regarding the 
proposed Transfer, including providing a tme and correct copy ofthe transfer document(s), the 
name, principal business address ofthe transferee, the effective date ofthe transfer, and the date 
on which the transferee was notified ofthe Order and any Institutional Controls. 

52. Respondents may Transfer any real property located at the Site only ifi (1) any 
Institutional Controls required by Paragraph 101 have been recorded with respect to the real 
property; or (2) Respondents have obtained an agreement from the transferee, enforceable by 
Respondents and the United States, to (i) allow access and restrict land/water use, pursuant to 
Paragraphs 102.a and 102.b, (ii) record any Institutional Controls on the real property, pursuant 
to Paragraph 102.c, and (iii) subordinate their rights to any such Institutional Controls, pursuant 
to Paragraph 102.c, and EPA has approved the agreement in writing. If, after a Transfer ofthe 
real property, the transferee fails to comply with the agreement provided for in this Paragraph 
52, Respondents shall take all reasonable steps to obtain the transferee's compliance with such 
agreement. The United States may seek the ttansferee's compliance with the agreement and/or 
assist Respondents in obtaining compliance with the agreement. Respondents shall reimburse 
the United States under Section XXIV (Reimbursement of Response Costs), for all costs 
incurred, direct or indirect, by the United States regarding obtaining compliance with such 
agreement, including, but not limited to, the cost of attomey time. 

53. Respondents shall provide a copy ofthis Order to any prospective owners or 
successors before a controlling interest in Respondents' assets, property rights, or stock are-
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transferred to the prospective ovmer or successor. Respondents shall provide a copy ofthis 
Order to each contractor, sub-contractor, laboratory, or consultant retained to perform any Work 
under this Order, within five days after the Effective Date ofthis Order or on the date such 
services are retained, whichever date occurs later. Respondents shall also provide a copy ofthis 
Order to each person representing any Respondents with respect to the Site or the Work and 
shall condition all contracts and subcontracts entered into hereunder upon performance ofthe 
Work in conformity with the terms ofthis Order. With regard to the activities undertaken 
pursuant to this Order, each confractor and subcontractor shall be deemed to be related by 
contract to the Respondents within the meaning of Secfion 107(b)(3) of CERCLA, 42 U.S.C. § 
9607(b)(3). Notwithstanding the terms of any confract. Respondents are responsible for 
compliance with this Order and for ensuring that their confractors, subcontractors and agents 
comply with this Order, and perform any Work in accordance with this Order. 

54. In the event of any Transfer of real property located at the Site, unless the United 
States otherwise consents in writing, Respondents shall continue to comply with their 
obligations under the Order, including, but not limited to, their obligation to provide and/or 
secure access, to implement, maintain, monitor, and report on Institutional Confrols, and to 
abide by such Institutional Conttols. 

DC. WORK TO BE PERFORMED 

55. Respondents shall cooperate with EPA in providing information regarding the 
Work to the public. As requested by EPA, Respondents shall participate in the preparation of 
such information for distribution to the public and in public meetings which may be held or 
sponsored by EPA to explain activities at or relating to the Site. 

56. All aspects ofthe Work to be performed by Respondents pursuant to this Order 
shall be under the direction and supervision of a qualified project manager, the selection of 
which shall be subject to approval by EPA. Within ten (10) days after the Effective Date ofthis 
Order, Respondents shall notify EPA in writing ofthe name and qualifications ofthe project 
manager, including primary support entities and staff, proposed to be used in carrying out work 
under this Order. With respect to any proposed project manager. Respondents shall demonstrate 
that the proposed project manager has a quality system that complies with ANSI/ASQC E4-
1994, "Specifications and Guidelines for Quality Systems for Environmental Data Collection 
and Environmental Technology Programs," (American National Standard, January 5, 1995), by 
submitting a copy ofthe proposed project manager's Quality Management Plan (QMP). The 
QMP should be prepared in accordance with the specifications set forth in "EPA Requirements 
for Quality Management Plans (QA/R-5)," (EPA/240/B-01/003 March 2001), Guidance for 
Quality Assurance Project Plans (G-5), December 2002, EPA/240/R-02/009 or equivalent 
documentation as determined by EPA. If at any time Respondents propose to use a different 
project manager. Respondents shall notify EPA and shall obtain approval from EPA before the 
new project manager performs any work under this Order. 
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57. EPA will review Respondents' selection of a project manager according to the 
terms ofthis Paragraph and Section XFV ofthis Order. If EPA disapproves ofthe selection of 
the project manager. Respondents shall submit to EPA within thirty (30) days after receipt of 
EPA's disapproval ofthe project manager previously selected, a list of project managers, 
including primary support entities and staff, who would be acceptable to Respondents. EPA 
will thereafter provide written notice to Respondents ofthe names ofthe project managers that 
are acceptable to EPA. Respondents may then select any approved project manager from that 
list and shall notify EPA ofthe name ofthe project manager selected within twenty-one (21) 
days of EPA's designation of approved project managers. 

A. Remedial Design 

58. Within thirty (30) days after Respondents select an approved project manager. 
Respondents shall submit a work plan for the Remedial Design at the Site ("Project Work Plan") 
to EPA for review and approval. The Project Work Plan shall be developed in accordance with 
the ROD and Section V(C) and Attachment E ofthe attached SOW. Respondents shall also, 
within thirty (30) days after Respondents select an approved project manager, prepare and 
submit to EPA for review, a Site Health and Safety Plan for field design activities. The Site 
Health and Safety Plan shall conform to the applicable Occupational Safety and Health 
Administration and EPA requirements, including but not limited to 54 Fed. Reg. 9294 (Mar. 6, 
1989). 

59. The Project Work Plan shall be consistent with, and shall provide for 
implementing the SOW, and shall comport with EPA's "Superfund Remedial Design and 
Remedial Action Guidance, OSWER Directive 9355.0-4A" Upon approval by EPA, the Project 
Work Plan is incorporated into this Order as a requirement ofthis Order and shall be an 
enforceable part ofthis Order. 

60. Upon approval ofthe Project Work Plan by EPA, Respondents shall implement 
the Project Work Plan according to the schedule in the approved Project Work Plan. Any 
violation ofthe approved Project Work Plan shall be a violation ofthis Order. Unless otherwise 
directed by EPA, Respondents shall not perform further Work at the OU-5 groundwater 
remedial action prior to EPA's written approval ofthe Project Work Plan. 

61. Within ninety (90) days after EPA approves the Project Work Plan, Respondents 
shall submit a Preliminary Design prepared in accordance with ROD and Section V(D) ofthe 
attached SOW to EPA for review and approval. 

62. Within ninety (90) days after EPA approves the Preliminary Design, Respondents 
shall submit an Intermediate Design to EPA. The Intermediate Design submittal shall continue 
and expand on the contents ofthe Preliminary Design. 
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63. Within thirty (30) days after EPA approves the Intermediate Design, Respondents 
shall submit a Final Design prepared in accordance with the ROD and Section V(D) ofthe 
attached SOW to EPA for review and approval. The Intermediate RD shall serve as the Final 
RD if the Agencies have no further comments and EPA provides its approval. 

64. Upon EPA approval, the Final Design is incorporated into this Order as a 
requirement ofthis Order and shall be an enforceable part ofthis Order. 

B. Remedial Acfion 

65. Not later than thirty (30) days after EPA approves all deliverables required as part 
ofthe Final Design, Respondents shall submit a Remedial Action Work Plan (RA Work Plan) to 
EPA for review and approval. The RA Work Plan shall be developed in accordance with the 
ROD, and Section V(E) ofthe attached SOW, and shall be consistent with the Final Design as 
approved by EPA. Respondents shall also submit to EPA for review, not later than thirty (30) 
days after EPA approves all deliverables required as part ofthe Final Design, a Health and 
Safety Plan for field activities required by the RA Work Plan. The Health and Safety Plan for 
field activities shall conform to applicable Occupational Safety and Health Adminisfration and 
EPA requirements, including but not limited to the regulations at 54 Fed. Reg. 9294 (Mar. 6, 
1989). 

66. Upon approval by EPA, the RA Work Plan is incorporated into this Order as a 
requirement ofthis Order and shall be an enforceable part ofthis Order. 

67. Upon approval ofthe RA Work Plan by EPA, Respondents shall implement the 
RA Work Plan according to the schedules in the RA Work Plan. Unless otherwise directed by 
EPA, Respondents shall not commence remedial action on any OU-5 groundwater zone prior to 
approval ofthe RA Work Plan for that zone. 

68. If Respondents seek to retain a constmction confractor to assist in the 
perfonnance ofthe Remedial Action, then Respondents shall submit a copy ofthe contractor 
solicitation documents to EPA not later than five (5) days after publishing the solicitation 
documents. 

69. Within ten (10) days after EPA approves the RA Work Plan Respondents shall 
notify EPA in writing ofthe name, title, and qualifications of any constmction confractor 
proposed to be used in carrying out work under this Order. With respect to any proposed 
constmction contractor. Respondents shall demonsfrate that the proposed constmction 
contractor has a quality system that complies with ANSI/ASQC E4-1994, "Specificafions and 
Guidelines for Quality Systems for Environmental Data Collection and Environmental 
Technology Programs," (American National'Standard, January 5, 1995), by submitting a copy 
ofthe proposed project manager's QMP. The QMP should be prepared in accordance with the 
specifications set forth in "EPA Requirements for Quality Management Plans (QA/R-2)," 
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(EPA/240/B-01/002, March 2001) or equivalent documentation as determined by EPA. EPA 
shall thereafter provide written notice ofthe name(s) ofthe confractor(s) it approves, if any. 
Respondents may select any approved contractor from that list and shall notify EPA of the name 
ofthe contractor selected within twenty one (21) days of fiPA's designation of approved 
confractors. If at any time Respondents propose to change the constmction contractor. 
Respondents shall notify EPA and shall obtain approval from EPA as provided in this 
Paragraph, before the new constmction contractor performs any work under this Order. If EPA 
disapproves ofthe selection of any contractor as the constmction contractor. Respondents shall 
submit a list of contractors that would be acceptable to them to EPA within thirty (30) days after 
receipt of EPA's disapproval ofthe contractor previously selected. 

70. The Work performed by Respondents pursuant to this Order shall, at a minimum, 
achieve the Performance Standards specified in the ROD and in Attachments B and C ofthe 
SOW. Respondents shall conduct an Effectiveness Evaluation in accordance with Secfion V(I) 
ofthe attached SOW using multiple lines of evidence to demonsfrate containment ofthe plumes 
to meet the Performance Standards—including a statisfical analysis of chemical concentrations 
in wells, hydrogeological modeling from well elevation measurements, contaminant transport 
modeling and other appropriate methods. 

71. Notwithstanding any action by EPA, Respondents remain fully responsible for 
achievement ofthe Performance Standards in the ROD and SOW. Nothing in this Order, or in 
EPA's approval ofthe SOW, or in the Remedial Design or Remedial Action Work Plans, or 
approval of any other submission, shall be deemed to constitute a warranty or representation of 
any kind by EPA that fiill performance ofthe Remedial Design or Remedial Action will achieve 
the Performance Standards set forth in the ROD and in Attachments B and C ofthe SOW. 
Respondents' compliance with such approved documents does not foreclose EPA from seeking 
additional work to achieve the applicable performance standards. 

72. Respondents shall, prior to any off-site shipment of hazardous substances from 
the Site to an out-of-state waste management facility, provide written notification to the 
appropriate state environmental official in the receiving state and to EPA's RPM of such 
shipment of hazardous substances. However, the notification of shipments shall not apply to 
any off-Site shipments when the total volume of all shipments from the Site to the State will not 
exceed ten (10) cubic yards. 

a. The notification shall be in writing, and shall include the following informafion, 
where available: (1) the name and locafion ofthe facility to which the hazardous 
substances are to be shipped; (2) the type and quantity ofthe hazardous substances to be 
shipped; (3) the expected schedule for the shipment ofthe hazardous substances; and (4) 
the method of transportation. Respondents shall notify the receiving state of major 
changes in the shipment plan, such as a decision to ship the hazardous substances to 
another facility within the same state, or to a facility in another state. 
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b. The identity ofthe receiving facility and state will be determined by Respondents 
following the award ofthe contract for Remedial Action constmction. Respondents shall 
provide all relevant information, including information under the categories noted in 
Paragraph 72.a above, on the off-Site shipments as soon as practicable after the award of 
the confract and before the hazardous substances are actually shipped. 

73. Within thirty (30) days after Respondents conclude that the Remedial Action has 
been fiilly performed. Respondents shall so notify EPA and shall schedule and conduct a pre-
certification inspection to be attended by Respondents and EPA. The pre-certification 
inspection shall be followed by a written report submitted within thirty (30) days ofthe 
inspection by a registered professional engineer and Respondents' Project Coordinator 
certifying that the Remedial Action has been completed in fiill satisfaction ofthe requirements 
ofthis Order. If, after completion ofthe pre-certification inspection and receipt and review of 
the written report, EPA determines that the Remedial Action or any portion thereof has not been 
completed in accordance with this Order, EPA shall notify Respondents in vmting ofthe 
activities that must be undertaken to complete the Remedial Action and shall set forth in the 
notice a schedule for performance of such activities. Respondents shall perform all activities 
described in the notice in accordance with the specifications and schedules established therein. 
If EPA concludes, following the initial or any subsequent certification of completion by 
Respondents that the Remedial Action has been fiilly performed in accordance with this Order, 
EPA may notify Respondents that the Remedial Action has been ftilly performed. EPA's 
notification shall be based on present knowledge and Respondents' certification to EPA, and 
shall not limit EPA's right to perform periodic reviews pursuant to Secfion 121(c) of CERCLA, 
42 U.S.C. § 9621(c), or to take or require any action that in the judgment of EPA is appropriate 
at the Site, in accordance with 42 U.S.C. §§ 9604, 9606, or 9607. 

74. Within thirty (30) days after Respondents conclude that all phases ofthe Work 
have been fiilly performed, that the Performance Standards have been attained, and that all 
Operation and Maintenance activities have been completed. Respondents shall submit to EPA a 
written report by a registered professional engineer certifying that the Work has been completed 
in fiill satisfaction ofthe requirements ofthis Order. EPA shall require such additional 
activities as may be necessary to complete the Work or EPA may, based upon present 
knowledge and Respondents' certification to EPA, issue written notification to Respondents that 
the Work has been completed, as appropriate, in accordance with the procedures set forth in 
Paragraph 73 for Respondents' certification of completion ofthe Remedial Action. EPA's 
notification shall not limit EPA's right to perform periodic reviews pursuant to Section 121(c) of 
CERCLA, 42 U.S.C. § 9621(c), or to take or require any action that in the judgment of EPA is 
appropriate at the Site, in accordance with 42 U.S.C. §§ 9604, 9606, or 9607. 

X. FAILURE TO ATTAIN PERFORMANCE STANDARDS 

75. In the event that EPA determines that additional response activities are necessary 
to meet applicable Performance Standards, EPA may notify Respondents that additional 
response actions are necessary. 
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76. Unless otherwise stated by EPA, within thirty (30) days of receipt of notice from 
EPA that additional response activities are necessary to meet any applicable Performance 
Standards, Respondents shall submit for approval by EPA a work plan for the additional 
response activities. The plan shall conform to the applicable requirements of Sections DC, XVI, 
and XVII ofthis Order. Upon EPA's approval ofthe plan pursuant to Section XIV, 
Respondents shall implement the plan for additional response activities in accordance with the 
provisions and schedule contained therein. 

XI. EPA PERIODIC REVIEW 

77. Under Secfion 121(c) of CERCLA, 42 U.S.C. § 9621(c), and any applicable 
regulations, EPA may review the Site to assure that the Work performed pursuant to this Order 
adequately protects human health and the environment. Until such time as EPA certifies 
completion ofthe Work, Respondents shall conduct the requisite studies, investigations, or 
other response actions as determined necessary by EPA in order to permit EPA to conduct the 
review under Section 121(c) of CERCLA. As a result of any review performed under this 
Paragraph, Respondents may be required to perform additional work or to modify work 
previously performed. 

XII. ADDITIONAL RESPONSE ACTIONS 

78. EPA may determine that in addition to the work identified in this Order and 
attachments to this Order, additional response activities may be necessary to protect human 
health and the environment. If EPA determines that additional response activities are necessary, 
EPA may require Respondents to submit a work plan for additional response activities, 
including but not limited to preparing separate plans for each groundwater zone located within 
OU-5. EPA may also require Respondents to modify any plan, design, or other deliverable 
required by this Order, including any approved modifications. 

79. Not later than thirty (30) days after receiving EPA's notice that additional 
response activities are required pursuant to this Section, Respondents shall submit a work plan 
for the response activities to EPA for review and approval. Upon approval by EPA, the work 
plan is incorporated into this Order as a requirement ofthis Order and shall be an enforceable 
part ofthis Order. Upon approval ofthe work plan by EPA, Respondents shall implement the 
work plan according to the standards, specifications, and schedule in the approved work plan. 
Respondents shall notify EPA of their intent to perform such additional response activities 
within seven (7) days after receipt of EPA's request for additional response activities. 

XIII. ENDANGERMENT AND EMERGENCY RESPONSE 

80. In the event of any action or occurrence during the performance ofthe work 
which causes or threatens to cause a release of a hazardous substance or which may present an 
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immediate threat to public health or welfare or the environment, Respondents shall immediately 
take all appropriate action to prevent, abate, or minimize the threat, and shall immediately notify 
EPA's Remedial Project Manager (RPM) or, if the RPM is unavailable, EPA's Altemate RPM. 
If neither of these persons is available Respondents shall notify the EPA Emergency Response 
Unit, Region IX. Respondents shall take such action in consultation with EPA's RPM and in 
accordance with all applicable provisions ofthis Order, including but not limited to the Health 
and Safety Plan and the Contingency Plan. In the event that Respondents fail to take 
appropriate response action as required by this Section, and EPA takes that action instead, 
Respondents shall reimburse EPA for all costs ofthe response action not inconsistent with the 
NCP. Respondents shall pay the response costs in the manner described in Section XXIV of 
this Order, within thirty (30) days of Respondents' receipt of demand for payment that includes 
an "Aerojet General Cost Summary" which includes all direct and indirect costs incurred by 
EPA and its contractors. 

81. Nothing in the preceding paragraph shall be deemed to limit any authority of the 
United States to take, direct, or order all appropriate action to protect human health and the 
environment or to prevent, abate, or minimize an actual or threatened release of hazardous 
substances on, at, or from the Site. 

XW. EPA AND STATE REVIEW OF SUBMISSIONS 

82. All deliverables, plans, reports and other items that are required to be submitted 
for review and approval pursuant to this Order, shall be submitted to the following EPA and 
State contacts for review: 

EPA's Remedial Project Manager: 

Kevin Mayer 
U.S. Environmental Protection Agency 
Region DC; SFD-7-2 
75 Hawthome Street 
San Francisco, CA 94105 
(415)972-3176 

Califomia Regional Water Quality Control Board: 

Alex MacDonald 
Regional Water Quality Confrol Board- Central Valley Region 
11020 Sun Center Drive, Suite 200 
Rancho Cordova, CA 95670-6114 
(916)464-4625 
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Califomia Department of Toxic Substances Confrol: 

Ed Cargile 
Department of Toxic Substances Control 
Sacramento Field Office 
8800 Cal Center Drive 
Sacramento, 95826-3200 
(916)255-3703 

83. After EPA and State review of any deliverable, plan, report or other item which is 
required to be submitted for review and approval pursuant to this Order, EPA may: (a) approve 
the submission; (b) approve the submission with modifications; (c) disapprove the submission 
and direct Respondents to re-submit the document after incorporating consolidated EPA and 
State comments; or (d) disapprove the submission and assume responsibility for performing all 
of any part ofthe response action. As used in this Order, the terms "approval by EPA," "EPA 
approval," or a similar term means the action described in paragraph (a) or (b) ofthis Paragraph. 

84. In the event of approval or approval with modificadons by EPA, Respondents 
shall proceed to take any action required by the plan, report, or other item, as approved or 
modified by EPA. 

85. Upon receipt of a nofice of disapproval or a request for a modification. 
Respondents shall, within twenty-one (21) days or such longer time as specified by EPA in its 
notice of disapproval or request for modification, correct the deficiencies and resubmit the plan, 
report, or other item for approval. Notwithstanding the notice of disapproval, or approval with 
modifications. Respondents shall proceed, at the direction of EPA, to take any action required 
by any non-deficient portion ofthe submission. 

86. If any submission is not approved by EPA, Respondents shall be deemed to be in 
violation ofthis Order. 

XV. PROGRESS REPORTS 

87. In addition to the other deliverables set forth in this Order, Respondents shall 
provide monthly progress reports to EPA with respect to actions and activities undertaken 
pursuant to this Order. The progress reports shall be submitted on or before the 15th day of 
each month following the Effective Date ofthis Order. Respondents' obligation to submit 
progress reports continues until EPA gives Respondents written notice under Paragraph 74. At 
a minimum these progress reports shall: (1) describe the acfions which have been taken to 
comply with this Order during the prior month; (2) include all results of sampling and tests and 
all other data received by Respondents and not previously submitted to EPA; (3) describe all 
work plaimed for the next three months with schedules relating such work to the overall project 
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schedule for RD/RA completion; and (4) describe all problems encountered and any anticipated 
problems, and actual or anticipated delays, and solutions developed and implemented to address 
any actual or anticipated problems or delays. 

XVI. QUALITY ASSURANCE, SAMPLING AND DATA ANALYSIS 

88. Respondentsshall use the quality assurance, quality confrol, and chain of custody 
procedures described in the "EPA NEIC Policies and Procedures Manual," May 1978, revised 
May 1986, "EPA Guidance on Systemafic Plaiming Using the Data Quality Objecfives 
Process" (EPA QA/G-4),Febmary 2006, "EPA Requirements for Quality Assurance Project 
Plans," (EPA QA/R-5), March 2001, ''Guidance for Quality Assurance Project Plans (G-5) " 
December 2002, EPA/240/R-02/009, EPA Region 9 "Sampling and Analysis Plan Guidance and 
Template, Version 2," March 2000 (R9QA/002), and any amendments to these documents, 
while conducting all sample collection and analysis activities required herein by any plan. To 
provide quality assurance and maintain quality confrol, Respondents shall: 

a. Use only Califomia-certified laboratories that have a documented quality system 
that complies with ANSI/ASQC E4-1994, "Specificafions and Guidelines for Quality 
Systems for Environmental Data Collection and Environmental Technology Programs," 
(American National Standard, January 5, 1995) and "EPA Requirements for Quality 
Management Plans (QA/R-5)" (EPA/240/B-01/002, March 2001) or equivalent 
documentation as determined by EPA. EPA may consider laboratories accredited under 
the National Environmental Laboratory Accreditation Program (NELAP) to meet the 
quality system requirements. 

b. Ensure that the laboratory used by the Respondents for analyses, performs 
according to a method or methods deemed satisfactory to EPA and submits all protocols 
to be used for analyses to EPA at least thirty (30) days before beginning analysis. 

c. Ensure that EPA personnel and EPA's authorized representatives are allowed 
access to the laboratory and personnel utilized by the Respondents for analyses. 

89. Respondents shall notify EPA not less than fourteen (14) days in advance of any 
sample collection activity. At the request of EPA, Respondents shall allow split or duplicate 
samples to be taken by EPA or its authorized representatives, of any samples collected by 
Respondents with regard to the Site or pursuant to the implementation ofthis Order. In 
addition, EPA shall have the right to take any additional samples that EPA deems necessary. 

XVII. COMPLIANCE WITH APPLICABLE LAWS 

90. All activities by Respondents pursuant to this Order shall be performed in 
accordance with the requirements of all Federal and state laws and regulations. EPA has 
determined that the acfivities contemplated by this Order are consistent with the National 
Contingency Plan (NCP), 40 C.F.R. Part 300. 
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91. Except as provided in Section 121(e) of CERCLA and the NCP, no permit shall 
be required for any portion ofthe Work conducted entirely on-Site. Where any portion ofthe 
Work requires a Federal or state permit or approval. Respondents shall submit timely 
applications and take all other actions necessary to obtain and to comply with all such permits 
or approvals. 

92. This Order is not, and shall not be constmed to be, a permit issued pursuant to any 
Federal or state statute or regulation. 

93. All materials removed from the Site shall be disposed of or treated at a facility 
approved by EPA's RPM and in accordance with Section 121(d)(3) of CERCLA, 42 U.S.C. § 
9621(d)(3); with the U.S. EPA "Off-Site Rule: "Procedures for Planning and hnplementing Off-
Site Response Acfions" (September 1993); the NCP, 40 C.F.R. § 300.440, and with all other 
applicable Federal, state, and local requirements. 

XVIII. REMEDL\L PROJECT MANAGER 

94. All communications, whether written or oral, from Respondents to EPA shall be 
directed to EPA's Remedial Project Manager or Altemate Remedial Project Manager. Unless 
otherwise directed by EPA, Respondents shall submit to EPA three copies of all documents, 
including plans, reports, and other correspondence, which are developed pursuant to this Order, 
and shall send these documents by ovemight mail. 

EPA's Remedial Project Manager is: 

Kevin Mayer 
U.S. Environmental Protection Agency 
Region DC; SFD-7-2 
75 Hawthome Sfreet 
San Francisco, CA 94105 
(415)972-3176 

EPA's Altemate Remedial Project Manager is: 

Gary Riley 
U.S. Environmental Protection Agency 
Region DC, SFD-7-2 
75 Hawthome Street 
San Francisco, CA 94105 
(415)972-3003 

95. EPA has the unreviewable right to change its Remedial Project Manager or 
Altemate Remedial Project Manager. If EPA changes its Remedial Project Manager or 
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Altemate Remedial Project Manager, EPA will inform Respondents in vmting ofthe name, 
address, and telephone number ofthe new Remedial Project Manager or Altemate Remedial 
Project Manager. 

96. EPA's RPM and Altemate RPM shall have the authority lawfully vested in a 
Remedial Project Manager (RPM) and On-Scene Coordinator (OSC) by the National 
Contingency Plan, 40 C.F.R. Part 300. EPA's RPM or Altemate RPM shall have authority, 
consistent with the National Contingency Plan, to halt any work required by this Order, and to 
take any necessary response action. 

97. Within ten (10) days after the Effective Date ofthis Order, Respondents shall 
designate a Project Coordinator and shall submit the name, address, and telephone number of 
the Project Coordinator to EPA for review and approval. Respondents' Project Coordinator 
shall be responsible for overseeing Respondents' implementation ofthis Order. If Respondents 
wish to change their Project Coordinator, Respondents shall provide written notice to EPA, five 
(5) days prior to changing the Project Coordinator, ofthe name and qualifications ofthe new 
Project Coordinator. Respondents' selection of a Project Coordinator shall be subject to EPA 
approval. 

XDC. ACCESS TO SITE NOT OWNED BY RESPONDENTS 

98. If the Site, the off-Site area that is to be used for access, property where 
documents required to be prepared or maintained by this Order are located, or other property 
subject to or affected by the clean up, is owned in whole or in part by parties other than those 
bound by this Order, Respondents will obtain, or use their best efforts to obtain, site access 
agreements from the present owner(s) within ninety (90) days ofthe Effective Date ofthis 
Order. Such agreements shall provide access for EPA, its confractors and oversight officials, 
the state and its contractors, and Respondents or Respondents authorized representatives and 
contractors, and such agreements shall specify that Respondents are not EPA's representative 
with respect to liability associated with Site activities. Respondents shall save and hold 
harmless the United States and its officials, agents, employees, contractors, subcontractors, or 
representatives for or from any and all claims or causes of action or other costs incurred by the 
United States including but not limited to attomeys fees and other expenses of litigation and 
settlement arising from or on account of acts or omissions of Respondents, their officers, 
directors, employees, agents, contractors, subcontractors, and any persons acting on their behalf 
or under their control, in carrying out activities pursuant to this Order, including any claims 
arising from any designation of Respondents as EPA's authorized representative(s) under 
Section 104(e) of CERCLA. Copies of such agreements shall be provided to EPA prior to 
Respondents' initiation of field activifies. Respondents' best efforts shall include providing 
reasonable compensation to any off-Site property owner. If access agreements are not obtained 
within the time referenced above. Respondents shall immediately notify EPA of its failure to 
obtain access. Subject to the United States' non-reviewable discretion, EPA may use its legal 
authorities to obtain access for the Respondents, may perform those response actions with EPA 
contractors at the property in question, or may terminate the Order if Respondents cannot obtain 
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access agreements. If EPA performs those tasks or activities with contractors and does not 
terminate the Order, Respondents shall perform all other activities not requiring access to that 
property, and shall reimburse EPA, pursuant to Section XXFV ofthis Order, for all costs 
incurred in performing such activities. Respondents shall integrate the results of any such tasks 
undertaken by EPA into its reports and deliverables. Respondents shall reimburse EPA, 
pursuant to Section XXIV ofthis Order, for all response costs (including attomey fees) incurred 
by the United States to obtain access for Respondents. 

XX. INSTITUTIONAL CONTROLS AND ACCESS 

99. If the Site, or any other real property where access or land/water use restrictions 
are needed, is owned or conttolled by Respondents, Respondents shall, commencing on the 
Effective Date ofthis Order, provide the United States, the State of Califomia and their 
representatives, confractors, and subcontractors, with access at all reasonable times to the Site, 
or such other real property, to conduct any activity regarding the Order including, but not 
limited to, the following activities: 

a. Monitoring the Work; 
b. Verifying any data or information submitted to the United States or the State; 
c. Conducting investigations regarding contamination at or near the Site; 
d. Obtaining samples; 
e. Assessing the need for, planning, or implementing additional response actions at 

or near the Site; 
f. Assessing implementation of quality assurance and quality control practices as 

defined in the approved Quality Assurance Project Plans; 
g. Implementing the Work pursuant to the conditions set forth in Paragraphs 80 and 

81; 
h. Inspecting and copying records, operating logs, contracts, or other documents 

maintained or generated by Respondents or their agents, consistent with 
Paragraph 109 and Section XXI (Data/Document Availability and Record 
Preservation); 

i. Assessing Respondents' compliance with the Order; 
j . Determining whether the Site or other real property is being used in a manner that 

is prohibited or restricted, or that may need to be prohibited or restricted under the 
Order; and 

k. Implementing, monitoring, maintaining, reporting on, arid enforcing any 
Institutional Controls and the requirements ofthe SOW. 

100. Commencing on the Effective Date ofthe Order, Respondents shall not use the 
Site, or such other real property, in any maimer that EPA determines will pose an unacceptable 
risk to human health or to the environment due to exposure to Solid or Hazardous Waste or 
hazardous substances or interfere with or adversely affect the implementation, integrity, or 
protectiveness ofthe Remedial Action. 
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101. Prior to any Transfer of property within OU-5 that is not currently to subject to 
EPA approved Institutional Controls, Respondents shall execute and record in the appropriate 
land records office Institutional Controls that: (a) grant a right of access to conduct any activity 
regarding the Order including, but not limited to, those activities listed in Paragraph 99, as 
determined to by necessary by EPA, and (b) grant the right to enforce any necessary land/water 
use restrictions , including, but not limited to any necessary land/water use restrictions listed 
herein, any land/water use restrictions listed in the SOW, and any additional land/water use 
restrictions determined by EPA to be necessary to protect human health and environment. 

102. If the Site, or any other real property where access and/or land/water use 
restrictions are needed, is owned or conttolled by persons other than any Respondents, 
Respondents shall use best efforts to secure from such persons: 

a. an agreement to provide access thereto for the United States, the State, and 
Respondents, and their representatives, contractors and subcontractors, to 
conduct any activity regarding the Order including, but not limited to, the 
activities listed in Paragraph 99 and in a manner consistent with Paragraph 98; 

b. an agreement, enforceable by Respondents and the United States, to 
refrain from using the Site, or such other real property, in any manner that EPA 
determines will pose an unacceptable risk to human health or to the 
environment due to exposure to Solid or Hazardous Waste or hazardous 
substances, or interfere with or adversely affect the implementation, integrity, or 
protectiveness ofthe Remedial Action. The agreement shall include, but not be 
limited to, any necessary land/water use restrictions listed herein, any 
land/water use restrictions listed in the SOW, and any additional land/water use 
restrictions determined by EPA to be necessary to protect human health and 
environment; and 

c. if, determined by EPA to be necessary, the execution and recordation in 
the appropriate land records office, within the time frame determined by EPA, 
of Institutional Confrols, that (1) grant a right of access to conduct any activity 
regarding the Order including, but not limited to, those activities listed in 
Paragraph 99, and (2) grant the right to enforce any necessary land/water use 
restrictions listed herein, any land/water use restrictions listed in the SOW, and 
any additional land/water use restrictions determined by EPA to be necessary to 
protect human health and environment. 

103. The Institufional Conttols required in Paragraphs 98-102 shall be granted to EPA, 
the State and their representatives. The Institutional Confrols shall include a designation that 
the State of Califomia is a "covenantee" and, that EPA is a "covenantee" or, altematively, 
subject to EPA's discretion, a "third party beneficiary," allowing EPA, without acquiring an 
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interest in real property, to maintain the right to enforce the Institutional Controls or obtain 
access pursuant to the Institufional Confrol. 

104. Within thirty (30) days of a written request from EPA or thirty (30) days prior to 
the Transfer of property within OU-5 that is not subject to existing EPA approved Institutional 
Controls, whichever is the earlier date. Respondents shall submit to EPA for review and 
approval regarding such property: (a) a draft Institutional Confrol as required by Paragraphs 98-
102 in substantially the form attached as Attachment F to the SOW (Attachment 2), or as 
otherwise directed by EPA, that is enforceable under state law; and (b) a current title insurance 
commitment, or other evidence of title acceptable to EPA, which shows title to the land affected 
by the Institutional Control to be free and clear of all prior liens and encumbrances (except 
when EPA waives the release or subordination of such prior liens or encumbrances or when, 
despite best efforts. Respondents are unable to obtain release or subordination of such prior 
liens or encumbrances). 

105. Within 15 days of EPA's approval and acceptance ofthe Institutional Control 
required in Paragraphs 98-102 and the title evidence. Respondents shall update the title search 
and, if it is determined that nothing has occurred since the effective date ofthe commitment, or 
other title evidence, to affect the title adversely, the Institutional Confrol shall be recorded with 
the appropriate land records office. Within 30 days ofthe recording ofthe Institutional Control, 
Respondents shall provide EPA with a final title insurance policy, or other final evidence of title 
acceptable to EPA, and a certified copy ofthe original recorded Institutional Control showing 
the clerk's recording stamps. If the Institutional Confrol is to be conveyed to the United States, 
the Institutional Conttol and title evidence (including final titie evidence) shall be prepared in 
accordance with the U.S. Department of Justice Title Standards 2001, and approval ofthe 
sufficiency of title must be obtained as required by 40 U.S.C. § 3111. 

106. For purposes ofthis Section XX (Institutional Controls and Access), "best efforts" 
includes the payment of reasonable sums of money to obtain access, an agreement to restrict 
land/water use, a Institutional Control, and/or an agreement to release or subordinate a prior lien 
or encumbrance. If, within the schedule set forth in the approved Remedial Action Work Plan, 
Respondents have not: (a) obtained agreements to provide access, restrict land/water use or 
record Institutional Controls, as required by Paragraph 101; or (b) obtained, pursuant to 
Paragraph 101 or 104, agreements from the holders of prior liens or encumbrances to release or 
subordinate such liens or encumbrances to the Institutional Controls, Respondents shall 
promptly notify the United States in writing, and shall include in that notification a summary of 
the steps that Respondents have taken to attempt to comply with Paragraphs 99-101 or 102. 
The United States may, as it deems appropriate, assist Respondents in obtaining access, 
agreements to restrict land/water use. Institutional Controls, or the release or subordination of a 
prior lien or encumbrance. Respondents shall reimburse the United States under Section XXIV 
(Reimbursement of Response Costs), for all costs incurred, direct or indirect, by the United 
States in obtaining such access, agreements to restrict land/water use. Institutional Controls, 
and/or the release/subordination of prior liens or encumbrances including, but not limited to, the 
cost of attomey time and the amount of monetary consideration paid or just compensation. 
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107. If EPA determines that Institutional Confrols in the form of state or local laws, 
regulations, ordinances, zoning restrictions, or other govemmental confrols are needed, 
Respondents shall cooperate with EPA's and the State's efforts to secure and ensure compliance 
with such govemmental controls. 

108. Notwithstanding any provision ofthe Order, the United States and the State retain 
all of their access authorities and rights, as well as all of their rights to require Institutional 
Controls, including enforcement authorities related thereto, under CERCLA, RCRA, and any 
other applicable statute or regulations. 

109. Respondents shall allow EPA and its authorized representatives and conttactors to 
enter and freely move about all property at the Site and off-Site areas subject to or affected by 
the work under this Order or where documents required to be prepared or maintained by this 
Order are located, for the purposes of inspecting conditions, activities, the results of activities, 
records, operating logs, and confracts related to the Site or Respondents and its representatives 
or conttactors pursuant to this Order; reviewing the progress ofthe Respondents in carrying out 
the terms ofthis Order; conducting tests as EPA or its authorized representatives or contractors 
deem necessary; using a camera, sound recording device or other documentary type equipment; 
and verifying the data submitted to EPA by Respondents. Respondents shall allow EPA and its 
authorized representatives to enter the Site, to inspect and copy all records, files, photographs, 
documents, sampling and monitoring data, and other writings related to work undertaken in 
carrying out this Order. Nothing herein shall be interpreted as limiting or affecting EPA's right 
of entry or inspection authority under Federal law. 

XXI. DATA/DOCUMENT AVAILABILITY AND RECORD PRESERVATION 

110. Respondents may assert a claim of business confidentiality covering part or all of 
the information submitted to EPA pursuant to the terms ofthis Order under 40 C.F.R. § 2.203, 
provided such claim is not inconsistent with Secfion 104(e)(7) of CERCLA, 42 U.S.C. 
§ 9604(e)(7) or other provisions of law. This claim shall be asserted in the manner described by 
40 C.F.R. § 2.203(b) and substantiated by Respondents at the time the claim is made. 
Information determined to be confidential by EPA will be given to protection specified in 40 
C.F.R. Part 2. If no such claim accompanies the information when it is submitted to EPA, it 
may be made available to the public by EPA or the state without further notice to the 
Respondents. Respondents shall not assert confidentiality claims with respect to any data 
related to Site conditions, sampling, or monitoring. 

111. Respondents shall maintain for the period during which this Order is in effect, an 
index of documents that Respondents claims contain confidential business information. The 
index shall contain, for each document, the date, author, addressee, and subject ofthe document. 
Upon wTitten request from EPA, Respondents shall submit a copy ofthe index to EPA. 
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112. Respondents shall provide to EPA upon request, copies of all documents and 
information within their possession and/or control or that of their contractors or agents relating 
to activities at the Site or to the implementation ofthis Order, including but not limited to 
sampling, analysis, chain of custody records, manifests, tmcking logs, receipts, reports, sample 
ttaffic routing, correspondence, or other documents or information related to the Work. 
Respondents shall also make available to EPA for purposes of investigation, information 
gathering, or testimony, their employees, agents, or representatives with knowledge of relevant 
facts conceming the performance ofthe Work. 

113. Until ten (10) years after EPA provides notice pursuant to Paragraph 74, each 
Respondentsshall preserve and retain all records and documents in its possession or confrol, 
including the documents in the possession or conttol of their contractors and agents on and after 
the Effective Date ofthis Order that relate in any manner to the Site. At the conclusion ofthis 
document retention period. Respondents shall notify the United States at least ninety (90) 
calendar days prior to the destmction of any such records or documents, and upon request by 
the United States, Respondents shall deliver any such records or documents to EPA. 

114. Until ten (10) years after EPA provides notice pursuant to Paragraph 74 ofthis 
Order, Respondents shall preserve, and shall instmct their contractors and agents to preserve, all 
documents, records, and information of whatever kind, nature or description relating to the 
performance ofthe Work. Upon the conclusion ofthis document retention period. Respondents 
shall notify the United States at least ninety (90) days prior to the destmction of any such 
records, documents or information, and, upon request ofthe United States, Respondents shall 
deliver all such documents, records, and information to EPA. 

115. Within thirty (30) days after the Effective Date ofthis Order, Respondents shall 
submit a written certification to EPA's RPM that they have not altered, mutilated, discarded, 
desfroyed or otherwise disposed of any records, documents or other information relating to their 
potential liability with regard to the Site since notification of potential liability by the United 
States or the State or the filing of suit against it regarding the Site. Respondents shall not 
dispose of any such documents without prior approval by EPA. Respondents shall, upon EPA's 
request and at no cost to EPA, deliver the documents or copies ofthe documents to EPA. 

XXII. DELAY IN PERFORMANCE 

116. Any delay in performance of this Order that, in EPA's judgment, is not properly 
justified by Respondents under the terms ofthis Paragraph shall be considered a violation of 
this Order. Any delay in performance ofthis Order shall not affect Respondents obligations to 
fully perform all obligations under the terms and conditions ofthis Order. 

117. Respondents shall notify EPA of any delay or anticipated delay in performing any 
requirement ofthis Order. Such notification shall be made by telephone to EPA's RPM or 
Altemate RPM within forty eight (48) hours after Respondents first knew or should have knowm 
that a delay might occur. Respondents shall adopt all reasonable measures to avoid or minimize 
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any such delay. Within five (5) business days after notifying EPA by telephone. Respondents 
shall provide written notification fiilly describing the nature ofthe delay any justification for 
delay, any reason why Respondents should not be held strictly accountable for failing to comply 
with any relevant requirements ofthis Order, the measures planned and taken to minimize the 
delay, and a schedule for implementing the measures that will be taken to mitigate the effect of 
the delay. Increased costs or expenses associated with implementation ofthe activities called 
for in this Order is not a justification for any delay in performance. 

XXIII. ASSURANCE OF ABILITY TO COMPLETE WORK 

118. In order to ensure the fiill and final completion ofthe Work, Respondents within 
sixty (60) days after the Effective Date ofthis Order shall establish and maintain a performance 
guarantee, initially in the amount of $20 million, for the benefit of EPA (hereinafter "Estimated 
Cost ofthe Work"). The performance guarantee, which must be satisfactory in form and 
substance to EPA, shall be in the form of one or more ofthe following mechanisms (provided 
that, if Respondents intend to use multiple mechanisms, such multiple mechanisms shall be 
limited to surety bonds guaranteeing payment, letters of credit, tmst fimds, and insurance 
policies): 

a. A surety bond unconditionally guaranteeing payment and/or performance ofthe 
Work that is issued by a surety company among those listed as acceptable sureties on 
federal bonds as set forth in Circular 570 ofthe U.S. Department ofthe Treasury; 

b. One or more irrevocable letters of credit, payable to or at the direction of EPA, 
that is issued by one or more financial institution(s) (1) that has the authority to issue 
letters of credit and (2) whose letter-of-credit operations are regulated and examined by a 
federal or state agency; 

c. A tmst fund established for the benefit of EPA that is administered by a tmstee 
(1) that has the authority to act as a tmstee and (2) whose tmst operations are regulated 
and examined by a federal or state agency; 

d. A policy of insurance that (1) provides EPA with acceptable rights as a beneficiary 
thereof; and (2) is issued by an insurance carrier (i) that has the authority to issue 
insurance policies in the applicable jurisdiction(s) and (ii) whose insurance operations are 
regulated and examined by a federal or state agency; 

e. A demonsfration by Respondents that Respondents meet the financial test criteria 
of 40 C.F.R. § 264.143(f) with respect to the Estimated Cost ofthe Work (plus the 
amount(s) of any other federal or any state environmental obligations financially assured 
through the use of a financial test or guarantee), provided that all other requirements of 
40 C.F.R. § 264.143(f) are met to EPA's safisfaction; or 

f. A written guarantee to fund or perform the Work executed in favor of EPA by one 
or more ofthe following: (1) a direct or indirect parent company of Respondents, or (2) a 
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company that has a "substanfial business relafionship" (as defined in 40 C.F.R. 
§ 264.141(h)) with Respondents; provided, however, that any company providing such a 
guarantee must demonstrate to the satisfaction of EPA that it satisfies the financial test 
and reporting requirements for owners and operators set forth in subparagraphs (1) 
through (8) of 40 C.F.R. § 264.143(f) with respect to the Estimated Cost ofthe Work 
(plus the amount(s) of any other federal or any state environmental obligations financially 
assured through the use of a financial test or guarantee) that it proposes to guarantee 
hereunder. 

119. If, at any time after the Effective Date and before issuance ofthe Certification 
of Completion ofthe Work pursuant to Paragraph 74, Respondents provide a performance 
guarantee for completion ofthe Work by means of a demonstration or guarantee pursuant to 
Paragraphs 118(e) or 118(f), Respondents shall also comply with the other relevant 
requirements of 40 C.F.R. § 264.143(f) relating to these mechanisms unless otherwise 
provided in this Order, including but not limited to: (a) the initial submission of required 
financial reports and statements from the pertinent Respondent's chief financial officer 
("CFO") and independent certified public accountant ("CPA"), in the form prescribed by EPA 
in its financial test sample CFO letters and CPA reports available at: 
http://www.epa.gov/compliance/resources/policies/cleanup/superfiind/fa-test-samples.pdf; 
(b) the armual resubmission of such reports and statements within 90 days after the close of 
the pertinent Respondent's fiscal year; and (c) the prompt notification of EPA after each such 
entity determines that it no longer satisfies the financial test requirements set forth at 
40 C.F.R. § 264.143(f)(1) and in any event within 90 days after the close of any fiscal year in 
which Respondents no longer satisfy such financial test requirements. For purposes ofthe 
performance guarantee mechanisms specified in this Section XXIII, references in 40 C.F.R. 
Part 264, Subpart H, to "closure," "post-closure," and "plugging and abandonment" shall be 
deemed to include the Work; the terms "current closure cost estimate," "current post-closure 
cost estimate," and "current plugging and abandonment cost estimate" shall be deemed to 
include the Estimated Cost ofthe Work; the terms "owner" and "operator" shall be deemed to 
refer to Respondents making a demonsttation under Paragraph 118; and the terms "facility" 
and "hazardous waste facility" shall be deemed to include the Site. 

120. In the event that EPA determines at any time that a performance guarantee 
provided by Respondents pursuant to this Section is inadequate or otherwise no longer 
satisfies the requirements set forth in this Section, whether due to an increase in the estimated 
cost of completing the Work or for any other reason, or in the event that Respondents become 
aware oflnformation indicating that a performance guarantee provided pursuant to this 
Section is inadequate or otherwise no longer satisfies the requirements set forth in this 
Section, whether due to an increase in the estimated cost of completing the Work or for any 
other reason. Respondents, within 30 days after receipt of notice of EPA's determination or, 
as the case may be, within 30 days after Respondents become aware of such information, shall 
obtain and present to EPA for approval a proposal for a revised or altemative form of 
performance guarantee listed in Paragraph 118 that satisfies all requirements set forth in this 
Section XXIII; provided, however, that if Respondents cannot obtain such revised or 
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altemative form of performance guarantee within such 30-day period, and provided further 
that Respondents shall have commenced to obtain such revised or altemative form of 
performance guarantee within such 30-day period, and thereafter diligently proceeds to obtain 
the same, EPA shall extend such period for such time as is reasonably necessary for 
Respondents in the exercise of due diligence to obtain such revised or altemative form of 
perfonnance guarantee, such additional period not to exceed 30 days. Respondents' inability 
to post a performance guarantee for completion ofthe Work shall in no way excuse 
performance of any other requirements ofthis Order, including, without limitation, the 
obligation of Respondents to complete the Work in strict accordance with the provisions of 
this Order. 

121. Respondents shall not release, cancel, or discontinue any performance guarantee 
provided pursuant to this Section except as provided in this Paragraph. If Respondents 
receive written notice from EPA in accordance with Paragraph 74 that the Work has been 
fiilly and finally completed in accordance with the provisions ofthis Order, or if EPA 
otherwise so notifies Respondents in writing. Respondents may thereafter release, cancel, or 
discontinue the performance guarantee(s) provided pursuant to this Section. 

122. At least seven (7) days prior to commencing any work at the Site pursuant to 
this Order, Respondents shall submit to EPA a certification that Respondents or their 
confractors and subconfractors have adequate insurance coverage or have indemnification for 
liabilities for injuries or damages to persons or property which may result from the activities 
to be conducted by or on behalf of Respondents pursuant to this Order. Respondents shall 
ensure that such insurance or indemnification is maintained for the duration ofthe Work 
required by this Order. 

XXFV. REIMBURSEMENT OF RESPONSE COSTS 

123. Respondents shall reimburse EPA, upon written demand, for all Response Costs 
incurred by the United States in overseeing Respondents' implementation ofthe requirements 
ofthis Order or in performing any response action which Respondents fail to perform in 
compliance with this Order. EPA may submit to Respondents on a periodic basis an 
accounting of all Response Costs incurred by the United States with respect to this Order. 
EPA's certified Agency Financial Management System summary data (SPUR Reports), or 
such other summary as certified by EPA, shall serve as basis for payment demands. 

124. Respondents shall, within thirty (30) days of receipt of each EPA accounting, 
remit payment by certified check, cashier's check, or wire fransfer for the amount of those 
costs. Interest shall accme from the later ofthe date that payment of a specified amount is 
demanded in writing or the date ofthe expenditure. The interest rate is the rate established by 
the Department ofthe Treasury pursuant to 31 U.S.C. § 3717. 

125. Payments should be directed to the Hazardous Substances Superfiind and must 
include: 1) name ofthe Site; 2) Site identification number; 3) account number; and 4) title of 
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this Order. Checks should be made payable to Hazardous Substances Superfund and be 
forwarded to: 

U.S. Environmental Protection Agency 
Superfund Payments 
Cincinnati Finance Center 
P.O. Box 979076 
St. Louis, MO 63197-9000 

Wire Transfers should be directed to: 

Federal Reserve Bank of New York 
ABA=021030004 
Account-68010727 
SWIFT address=FRNYUS33 
33 Liberty Street 
New York, NY 10045 

Field Tag 4200 ofthe Fedwire message should read "D 68010727 Environmental Protection 
Agency" 

Ovemight Mail: 

U.S. Bank 
1005 Convention Plaza 
Mail Station SL-M0-C2GL 
St. Louis, MO 63101 

Contact: Natalie Pearson 
Phone: 314-418-4087 

ACH (also known as REX or remittance express) 

Automated Clearinghouse (ACH) for receiving U.S. currency 
PNC Bank 
808 17"̂  Sfreet, NW 
Washington, D.C. 20074 
Contact - Jesse White 301-887-6548 
ABA=051036706 
Transaction Code 22 - checking 
Environmental Protection Agency 
Account 310006 
CTX Format 
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126. Respondents shall send copies of each fransmittal letter and payment to the 
EPA's RPM. 

XXV. UNITED STATES NOT LL\BLE 

127. The United States, by issuance of this Order, assumes no liability for any 
injuries or damages to persons or property resulting from acts or omissions by Respondents, 
or their directors, officers, employees, agents, representatives, successors, assigns, 
contractors, or consultants in carrying out any action or activity pursuant to this Order. 
Neither EPA nor the United States may be deemed to be a party to any confract entered into 
by Respondents or their directors, officers, employees, agents, successors, assigns, 
confractors, or consultants in carrying out any action or activity pursuant to this Order. 

XXVI. ENFORCEMENT AND RESERVATIONS 

128. EPA reserves the right to bring an action against Respondents under Section 107 
of CERCLA, 42 U.S.C. § 9607, for recovery of any response costs incurred by the United States 
related to this Order and not reimbursed by Respondents. This reservation shall include but not 
be limited to past costs, direct costs, indirect costs, the costs of oversight, the costs of compiling 
the cost documentation to support oversight cost demand, as well as accmed interest as 
provided in Secfion 107(a) of CERCLA. 

129. Notwithstanding any other provision ofthis Order, at any time during the 
response action, EPA may perform its own studies, complete the response action (or any 
portion ofthe response action) as provided in CERCLA and the NCP, and seek 
reimbursement from Respondents for its costs, or seek any other appropriate relief. 

130. Nothing in this Order shall preclude EPA from taking any additional 
enforcement actions, including modification ofthis Order or issuance of additional Orders, 
and/or additional remedial or removal actions as EPA may deem necessary, or from requiring 
Respondents in the fiiture to perform additional activities pursuant to CERCLA, 42 U.S.C. §§ 
9606(a), et seq., 42 U.S.C. § 6973, or any other applicable law. Respondents shall be liable 
under CERCLA Section 107(a), 42 U.S.C. § 9607(a), for the costs of any such additional 
actions. 

131. Notwithstanding any provision ofthis Order, the United States hereby retains all 
of its information gathering, inspection and enforcement authorities and rights under 
CERCLA, RCRA and any other applicable statutes or regulations. 

132. Respondents shall be subject to civil penalties under Section 106(b) of 
CERCLA, 42 U.S.C. § 9606(b), of not more than $37,500 for each day in which Respondents 
willfiilly violate, or fail or refiise to comply with this Order without sufficient cause. In 
addition, failure to properly provide response action under this Order, or any portion hereof, 
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without sufficient cause, may result in liability under Section 107(c)(3) of CERCLA, 42 
U.S.C. § 9607(c)(3), for punitive damages in an amount at least equal to, and not more than 
three times the amount of any costs incuned by the Fund as a result of such failure to take 
proper action. 

133. Nothing in this Order shall constitute or be constmed as a release from any 
claim, cause of action or demand in law or equity against any person for any liability it may 
have arising out of or relating in any way to the Site. 

134. If a court issues an order that invalidates any provision ofthis Order or finds that 
Respondents has sufficient cause not to comply with one or more provisions ofthis Order, 
Respondents shall remain bound to comply with all provisions ofthis Order not invalidated 
by the court's order. 

XXVII. ADMINISTRATFVE RECORD 

135. Upon request by EPA, Respondents must submit to EPA all documents related 
to the selection ofthe response action for possible inclusion in the adminisfrative record file. 

XXVIII. EFFECTFVE DATE AND COMPUTATION OF TIME 

136. This Order shall be effective on September 20, 2011. All times for performance 
of ordered activities shall be calculated from this Effective Date. 

XXIX. OPPORTUNITY TO CONFER 

137. Respondents may request a conference, by no later than September 23, 2011 
with EPA's Assistant Director ofthe Superfimd Division, or her delegatee, to discuss this 
Order. If requested, the conference shall occur at U.S. EPA, 75 Hawthome Street, San 
Francisco, Califomia, or by telephone at a date to be determined by EPA. 

138. The purpose and scope ofthe conference shall be limited to issues involving the 
implementation ofthe response actions required by this Order and the extent to which 
Respondents intend to comply with this Order. This conference is not an evidentiaty hearing, 
and does not constitute a proceeding to challenge this Order. It does not give Respondents a 
right to seek review ofthis Order, or to seek resolution of potential liability, and no official 
stenographic record ofthe conference will be made. At any conference held pursuant to 
Respondents' request. Respondents may appear in person or by an attomey or other 
representative. 

139. Requests for a conference must be by telephone followed by written 
confirmafion mailed that day to Kevin Mayer, Remedial Project Manager, U.S. 
Environmental Protection Agency, Region DC, 75 Hawthome Street, San Francisco, CA 
94105, Telephone number (415) 972-3176. 
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f^. 
So Ordered, this(^ day of S c ^ j ^ , 201 

By: 
Jane Diamond, Director 
SuperfimdA)ivision 
U.S. Environmental Protection Agency, Region IX 
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PART 1: THE DECLARATION 

1.1 Site Name aod Locatioe 

Aerojet General Corporation Superfund Site ("Site"), Sacramento County Califomia, 
Comprehensive Environmental Response, Compensation and Liability Information System 
(CERCLIS) Identification Number CAD980358832. 

1.2 Statemeet of Basis aed Pmrpose 

This decision document presents the United States Environmental Protection Agency's (USEPA) 
Selected Remedy for the Perimeter Groundwater Operable Unit (OU-5) at the Aerojet General 
Corporation (Aerojet) Site in Sacramento County, Califomia, which was chosen in accordance 
with the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 
as amended, and to the extent practicable, the National Oil and Hazardous Substances Pollution 

-Contingency Plan (NCP). This decision is based on the USEPA's Administrative Record file. 

This action is an interim remedy for the groundwater areas in OU-5 since the groundwater 
remedy is dependent on control of source areas in other OUs still in the Remedial Investigation/ 
Feasibility Study (RI/FS) phase. This action is the final remedy for cleanup of contaminated soil 
areas which were included in OU-5 as established by the 2001 Stipulation and Order Modifying 
Partial Consent Decree, (entered'in 2002 and hereafter described as the 2002 Modifications of 
the 1989 Partial Consent Decree (PCD)). 

The State of Califomia concurs with the Selected Remedy for the groundwater, although the 
Regional Water Quality Control Board expressed a preference for lower containment levels and 
final aquifer cleanup goals for some contaminants based on Califomia Public Health Goals and 
State water policies. The State of Califomia concurs with the Selected Remedy for cleanup of 
the soil areas. 

1.3 Assessmemitof Site 

The response actions selected in this Interim Record of Decision (ROD) for Groundwater and 
Final ROD for Soil are necessary to protect the public health or welfare or the environment from 
actual or threatened releases into the environment of hazardous substances and pollutants or 
contaminants from this Site which may present an imminent and substantial endangerment to 
public health or welfare. 



1.4 Descr ip t ioe of Selected Remedy 

The Site is divided into operable units (OUs) because ofthe overall size ofthe remediation effort 
and to expedite the remediation. The scope and definition ofthe cunent Aerojet OUs were 
developed in the 2002 Modification ofthe PCD. Due to the impact of contaminated groundwater 
on public drinking water supplies, the site cleanup strategy gives priority to containing and 
remediating the contaminated groundwater extending from the Aerojet Site, followed by 
remediation of on-property contaminated soil and groundwater. The containment and 
remediation of contaminated groundwater surrounding the Aerojet Site is divided into two OUs. 
The ROD for Westem Groundwater Operable Unit (OU-3) was signed on July 20, 2001 to 
address the loss of drinking water supplies in some ofthe most populated areas. The remaining 
contaminated groundwater beyond and near the boundary ofthe Aerojet Site is addressed in this 
ROD. The scope ofthe on-property soil and groundwater remediation effort will require at least 
four additional OUs. 

The remedial action for OU-5 groundwater addresses contaminated groundwater on the north 
and south sides of the Site and addresses contamination in surface and subsurface soil in one 
section ofthe Aerojet property. Implementation ofthe remedial action for OU-5, in conjunction 
with the existing remedy for the Westem Groundwater Operable Unit (OU-3) to the west and 
other state enforcement actions to the south will complete the containment of groundwater 
contamination around the boundary ofthe Site. The containment provided by Groundwater 
Extraction and Treatment Systems (GETs) will prevent the loss of additional drinking water 
supplies in a populated area dependent on groundwater supplies. This action is an interim 
remedy for the containment of contaminated groundwater areas in OU-5, and does not set 
numeric cleanup goals for the groundwater in the aquifer at this time. Groundwater restoration 
in OU-5 is dependent on control of source areas in other OUs still in the Remedial Investigation/ 
Feasibility Study (RI/FS) phase. 

The OU-5 Contaminated Soil Areas were selected from potential source and contaminated soil 
sites that fransect, border, or are sunounded by lands removed from the boundary ofthe Aerojet 
Superfimd Site by the PCD modification ("carve-out lands"). Several potential source areas on 
the Aerojet property formerly used for administration and liquid fuel rocket manufacturing have 
been identified within the contaminated soil areas of OU-5 and are addressed in this ROD. 
Primary source areas for the groundwater contamination and potential Non-Aqueous Phase 
Liquids (NAPLs) are located upgradient of OU-5 and principal threat waste from those sources 
will be addressed in subsequent OUs. Several areas with VOCs and perchlorate include 
relatively minor amounts of contaminants that do not constitute principal threats due to the lack 
of mobility of these contaminants and the provisions for containment of more mobile 
contaminants. Contaminated surface and subsurface soil areas will be freated or removed to 
protective levels. This action is the final remedy for cleanup of contaminated soil areas in OU-5. 



1.4.1 The groundwater portion of the 011-5 remedy inclludes ttlie following actions: 

• Contain contaminated groundwater off-property within OU-5 with groundwater 
extraction and treatment in all contaminated layers ofthe aquifer to prevent further 
contamination ofthe aquifer; 

• 

• 

• 

Remove additional contaminant mass from the contaminated groundwater on-property 
which is migrating off-property into OU-5 groundwater Zones, through groundwater 
extraction and treatment at or near the Aerojet property boundary in all contaminated 
layers ofthe aquifer; 

Treat extracted groundwater using reliable, proven treatment methods including 
biological treatment or resin adsorption for perchlorate, ultraviolet oxidation for NDMA, 
and carbon filtration or air stripping for residual Volatile Organic Compounds (VOCs), 
and oxidative destmction for VOCs and 1,4-Dioxane; 

The treated groundwater will be used for non-potable purposes such as industrial cooling 
or discharged to surface water or land. Aerojet may also provide the extracted water to 
drinking water providers for treatment for potable or non-potable uses. Water providers 
are subject to federal drinking water standards as well as Califomia Department of Public 
Health, Division of Drinking Water and Environmental Management requirements'; 

Coordinate water replacement contingency planning and implementation with the 
contingency plans for OU-3; 

Implement Institutional Controls (ICs). These controls will include Sacramento County 
review of new well drilling permits and prohibitions on access to groundwater on the land 
overlaying the contaminated groundwater to restrict use of untreated groundwater within 
the contaminated portions ofthe aquifer until the final water quality objectives have been 
attained; 

Monitor groundwater at monitoring wells, drinking water wells, irrigation wells, and up
gradient sentinel wells to verify and evaluate plume control and effectiveness ofthe 
remedy; and 

Manage groundwater within the hydraulic influence ofthe OU-5 groundwater remedy to 
maintain optimum water levels, to prevent adverse impact on the remedy and to mitigate 
impacts on downgradient beneficial uses. 

' Under CERCLA, performance standards for treatment of water to be discharged to on-site surface water shall 
comply with the substantive requirements of a National Pollution Discharge Elimination System (NPDES) permit as 
listed in Table 2.16. Discharge of treated water to off-site surface water or use as non-potable water shall comply 
with applicable federal and State water standards in effect at the time of discharge. On-site discharge of treated 
groundwater to land shall comply with the substantive requirements of Waste Discharge Requirements developed by 
the Central Valley Regional Water Quality Control Board. 



1.4.2 The contamnnaled soil areas ofthe 011-5 remedy incorporate active measures 
to eMmnnate or reduce contaminants and control contaminated soil in the 
eleven areas exceeding risk-based limits and include the following actions: 

• 

• 

• 

Excavate contaminated surface soils and related drainage ditch sediments in areas lOD 
and 1 ID to allow for unrestricted use ofthe land based on residential risk; 

Excavate surface soil contaminated above the cleanup levels that allow for unrestricted 
use based on residential use in areas C4 and C41 laterally and to a minimum ten foot 
depth unless the cleanup levels are reached at a shallower depth. The contaminated soil 
shall be excavated and treated to remove the contaminants or, if justified and approved 
during remedial design, the soil may be excavated and transported to an approved 
landfill. The excavated area shall be refilled with soil that meets the residential soil 
criteria. If waste is left in place deeper than ten feet, land use controls will be necessary 
to protect against exposure resulting from excavation to depths greater than ten feet; 

Install and operate a soil vapor extraction system in soil areas 32D, 34D, 35D and 38D, 
covering a total of approximately 11 acres in close proximity to each other to remove 
VOCs from unsaturated subsurface soil. A temporary asphalt cap or equivalent shall be 
constmcted over the surface to improve capture ofthe VOCs. Contaminants in the vapors 
shall be captured and treated by granulated carbon, or destroyed using a catalytic 
oxidation system with air monitoring. Until the cleanup attains unrestricted use levels for 
exposure from vapor intmsion, the land shall be restricted to commercial or industrial use 
with a land use covenant; 

Control the risks from elevated VOCs measured in the vadose zone in soil areas 7D, 33D 
and the Former Company Store location (FCS) by vapor mitigation systems to prevent 
movement of contaminant vapors into buildings constmcted at these locations. The RI 
concluded that neither soil excavation nor soil vapor extraction would be protective for 
these areas until levels of VOCs in the groundwater are reduced by controlling sources of 
migration onto OU-5. Vapor mitigation systems typically include vapor baniers and 
venting of vapors from beneath the stmcture. Appropriate monitoring and land use 
covenants are required for either residential or commercial use of these locations until the 
potential threat of vapor intmsion is removed; 

Review the monitoring results ofthe solid waste landfill closure in Zone 4 to ensure both soil 
and groundwater protectiveness from this potential source of contamination. The landfill in Zone 
4 is not included in the actions for OU-5 selected in this ROD. EPA expects that all potential 
risks from this landfill will be satisfactorily addressed by State and County approval and 
oversight ofthe landfill closure process. If potential risks from the landfill are not adequately 
addressed, EPA will evaluate altematives in an Explanation of Significant Differences or an 
amendment to the ROD. 

• 



1.5 Statutory Determimatioms 

The Selected Remedy attains the mandates of CERCLA Section 121 and, to the extent 
practicable, the NCP. Specifically, the remedy is protective of human health and the 
environment, complies with Federal and State requirements that are applicable or relevant and 
appropriate to the remedial action, is cost-effective, and utilizes permanent solutions to the 
maximum extent practicable. 

This remedy also satisfies the statutory preference for treatment as a principal element ofthe 
remedy (i.e., reduces the toxicity, mobility, or volume of hazardous substances, pollutants, or 
contaminants as a principal element through treatment) for the final contaminated soil area 
actions. Although the groundwater interim action is not intended to fully address the statutory 
mandate for permanence and treatment "to the maximum extent practicable," the remedy does 
utilize treatment and thus supports the statutory mandate. Because the groundwater action does 
not constitute the final remedy for the Site, the statutory preference for remedies that employ 
treatment that reduces toxicity, mobility, or volume as a principal element, although partially 
addressed in this remedy, will be addressed by the final response action. Subsequent actions are 
planned to fully address the threats posed by conditions at this Site. 

Because this interim groundwater remedy will result in hazardous substances, pollutants, or 
contaminants remaining within OU-5 above levels that allow for unlimited use and unrestricted 
exposure, a statutory review for the entire OU-5 will be conducted within five years after initiation 
ofthe remedial action, and every five years thereafter, to ensure that the remedy is, or will be, 
protective of human health and the envirormient. 

1.6 ROD Data Certifflcatioe CliecHist 

The following information is included in the Decision Summary Section ofthis ROD (Additional 
information can be found in the Administrative Record file for this Site): 

• 

• 

• 

• 

Chemicals of Concem (COC) and their respective health-based concentrations - Section 
2.7.1, Page 26 and following; 

Baseline risk represented by the COC - Sections 2.7.5, Page 28 and following; 

Cleanup or containment levels established for the COCs and the basis for these levels -
Tables 2.7, page 34, Table 2.11, page 38, and Table 2.12, Page 39; 

How source materials constituting principal threats are addressed - Section 2.11, Page 
53; 

» 
Cunent and reasonable anticipated future land use assumptions and current and potential 
future beneficial uses of groundwater used in the baseline risk assessment and ROD -
Section 2.6, Page 20; 



• 

Potential groundwater use that will be available at the Site as a result ofthe Selected 
Remedy - Section 2.12.5, Page 57; 

Estimated capital, operation and maintenance (O&M), and total present value costs, 
discount rate, and the number of years over which the remedy cost estimates are 
projected - Tables 2.13 and 2.14 a.-c. Pages 44-47 and Appendices C and D; and 

Key factors that led to selecting the remedy - Section 2.12, Pages 53 and 54. 

1.7 Authorizing Signature 

Kathleen Salyer Date Kathleen Salyer 
Assistant Director, Superfund Division 

California Site Cleanup Branch 
U.S. Environmental Protection Agency Region IX 



PART 2: THE DECISION SUMMARY 

2.1 Site Name, Location, and Description 

The Aerojet General Corporation Superfiind Site is located near Rancho Cordova, Califomia, 
approximately 15 miles east of Sacramento, CA. (See Figure 2-1). It is bounded on the west and 
north by the cities of Rancho Cordova, Carmichael, Fair Oaks, Folsom and unincorporated Gold 
River. 

Rancho Cordova 

Figure 2-1 Aerojet Superfund Site Map - Location 

The CERCLIS Identification Number is CAD980358832. 

The lead agency is the USEPA, supported by Califomia EPA Regional Water Quality Control 
Board -Central Valley Region (RWQCB) and Department of Toxic Substances Control (DTSC). 

The major sources ofthe groundwater contamination are from Aerojet's facilities up-gradient of 
OU-5. There are areas of contaminated soil within OU-5 that will be remediated by the OU-5 
response actions. 

OU-5 consists of four Zones of contaminated groundwater (Zones 1 through 4, see Figure 2-2) 
comprising less than five square miles ofthe twenty-seven square mile Site. A small portion of 
the Aerojet industrial facility (Figure 2-3) with known or suspected areas of surface or 
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subsurface soil contamination is included in OU-5. This area of soil contamination is on the 
Aerojet property south ofthe groundwater Zones 1 and 4. The potentially contaminated areas of 
soil investigated in OU-5 are sunounded by land that had no indication of contamination and 
which had been "carved out" ofthe CERCLA cleanup in a negotiated 2002 modification ofthe 
1989 Partial Consent Decree. OU-5 is not known to include major soil or vadose zone sources or 
areas of NAPL. The Westem Groundwater Operable Unit (OU-3) is the groundwater area to the 
west ofthe Aerojet property. To the south of Zone 2 is the cleanup project at Inactive Rancho 
Cordova Test Site (IRCTS) which is overseen by the State of Califomia. Further to the south 
and west is the closed United States Air Force Mather Field, a Federal National Priority List 
(NPL) site. (See Figure 2-4) 

Zone 4 OUS 

Legend 

• Existing Treatment 
System 

^ ^ General Groundwater 
^ ' ~ Flow Direction 

A 

H. 

¥f 

Existing Extraction Well 
to Remain 

Proposed Extraction 
Well/Multiple-
Completion Well 

Existing GET Pipeline 

Proposed OET Pipeline 

Approximate Extent of 
Contaminants of 
Concern with 
Concentrations Greater 
than Cleanup Levels 

Closed Landfill 

Figure 2-2 Aerojet Perimeter Groundwater Operable Unit (OU-5), Groundwater Zones 1-4. Groundwater 
flow direction and extraction well and treatment system locations are shown. 



Figure 2-3. Aerojet OU-5 Contaminated Soil Areas. Areas included in remedy are circled. 
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Figure 2-4. Aerojet Site - Relationship with all Operable Units and Groundwater Plume Extent. 

2.2 Site History and Enforcement Activities 

Aerojet is a wholly owned subsidiary of GenCorp. Aerojet has operated at this location since 
1953. Operations included manufacturing liquid and solid propellants for rocket engines for 
military and commercial applications and formulating a number of chemicals, including rocket 
propellant agents, agricultural pesticides, pharmaceuticals, and other industrial chemicals. The 
Cordova Chemical Company operated chemical manufacturing facilities on the Aerojet complex 
from 1974 to 1979. Some wastes were disposed of on-property in surface impoundments, 
landfills, deep injection wells, leachate fields, and open bum areas. In 1979, volatile organic 
chemicals (VOCs) were found in private wells off-property. The most prevalent contaminants in 
groundwater are Trichloroethene (TCE), perchlorate, and NDMA. In 1997, the practical 
quantitation limit (PQL) for perchlorate was improved from 400 parts per billion (ppb) to four 
ppb and has been reduced even further since 2001. The NDMA PQL has also been improved 
from 150 ppb to 5 parts per trillion (ppt) and current analytic methods are under review by 
USEPA's Quality Assurance Office that will reduce the PQL to below 2 ppt. As a result of these 
improved detection methods it has been determined that perchlorate and NDMA contamination of 
groundwater off-property is extensive. Public drinking water wells on the west side of Aerojet 
have been removed from service and additional wells are threatened due to groundwater 
contamination. 
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The Aerojet Site was placed on the NPL on August 8, 1983. Portions ofthe state lead IRCTS are 
considered part ofthe Aerojet NPL site where hazardous substances originally on the Aerojet 
facility migrated to or otherwise came to be located on the IRCTS. On their own initiative, 
Aerojet installed, between 1983 and 1987, five groundwater extraction and treatment (GET) 
facilities as a perimeter banier system, primarily to prevent further off-property movement of 
VOC contaminants. These systems have not been fully effective. Existing GETs E and F which 
are part ofthe remedy for OU-3 were initially designed only to treat for VOCs, resulting in 
perchlorate and NDMA reinjection into the aquifer. On June 23, 1989, a Partial Consent Decree 
(PCD) was entered by the United States District Court for the Eastem District of Califomia. The 
PCD obligates Aerojet to complete a Remedial Investigation/ Feasibility Study (RI/FS) for the 
8,500 acre main facility, 3,820 acre IRCTS area, and three other smaller parcels (Areas 39, 40 
and 41) near the main Aerojet facility, where open buming was conducted. The parties to the 
PCD are Aerojet General Corporation, the Department of Toxic Substances Control (DTSC), the 
Regional Water Quality Control Board (RWQCB) and the USEPA. Requirements for the 
operation, maintenance and effectiveness evaluation of GETs A, B, D, E, and F were 
incorporated in the PCD. The PCD was modified in July 29, 1998 to add the contaminant 
perchlorate and to reduce the NDMA discharge limit. In December 1998 Aerojet installed a 
biological treatment system for perchlorate at GET F, which achieved full scale operation in 
December 1999. This treatment system treats perchlorate to less than 4 ppb. In July 1999, GETs 
E and F were combined to provide for treatment of perchlorate at GET E extraction wells and to 
add ultraviolet oxidation (UV/OX) treatment capability to destroy NDMA to below 2 ppt. The 
PCD was further modified in 2002 to expedite the cleanup by dividing the Site into OUs, 
begirming with OU-3, instead of waiting to complete a single Sitewide RI/FS before starting 
remediation. Completion ofthe RI/FS for OU-3 proceeded ahead ofthe 2002 Modifications of 
the PCD. The PCD Modification also removed certain uncontaminated portions ofthe Aerojet 
property from the CERCLIS Site ("Carve-Out Lands", see Figure 2-4). 

In 1995 DTSC issued an order to Aerojet requiring soil and groundwater cleanup at the IRCTS 
property. In 1997 the RWQCB issued order 97-093 to Aerojet and McDonnell-Douglas 
Corporation, requiring groundwater control and remediation of perchlorate. To address 
contamination on the north of Aerojet, in 1996 the RWQCB issued order 96-230 for groundwater 
control and remediation of groundwater contamination not remediated by GET D. In 2000, the 
RWQCB issued order 500-718 for containment and control of perchlorate at GET D. In 
addition, in 1996, the RWQCB issued order 96-259 to add perchlorate treatment to the GET E 
and GET F treatment systems and to evaluate containment of perchlorate contamination not 
cunently captured by the existing GET facilities. 

USEPA signed the ROD for OU-3 on July 20, 2001 and issued a Unilateral Administrative Order 
on August 9, 2002 requiring Aerojet to implement the remedy. The groundwater portions of OU-
5 extend the pump and treat system required for OU-3 to the remainder of the groundwater plume 
at and beyond the Aerojet property. As of 2010, nearly all the required extraction and treatment 
systems for OU-5 have been constmcted and are in operation as part of the work required under 
the PCD including the 1998 and 2002 modifications ofthe PCD. As the completion ofthe final 
OU-3 GET approaches, USEPA, the State and Aerojet have begun initial activities to evaluate the 
effectiveness ofthe outer barrier and inner banier containment systems in OU-3. 
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2.3 Commiiiniity Participation! 

The RI/FS Report and Proposed Plan for OU-5 were made available to the public on July 31, 
2009. These documents can be found in the Administrative Record file ofthe information 
repositories maintained at the USEPA Region 9 Superfund Records Center at 95 Hawthome St. in 
San Francisco and at the Califomia State University Sacramento Library Reference Desk, 2000 
State University Drive East Sacramento, CA. The notice of availability of the RI/FS, proposed 
plan, date and location for the public meeting and public comment period (August 3, 2009 
through September 1, 2009, which was later extended to October 1, 2009 on request from 
community members) was published the week prior to the start ofthe public comment period in 
the Sacramento Bee newspaper and sent to the Aerojet mailing list. The public meeting was held 
August 11, 2009. Transcripts ofthe public meeting are part ofthe administrative file at the 
repositories and USEPA's response to comments received at the public meeting and written 
comments are part ofthis ROD. 

An overview of the proposed plan was presented by USEPA at the public meeting and questions 
were taken prior to acceptance of formal public comments. An Aerojet Community Advisoty 
Group (CAG) formed subsequent to the OU-3 Proposed Plan has been active in discussions with 
USEPA throughout the development ofthe OU-5 RI/FS and Proposed Plan. 

USEPA spent considerable effort interviewing and meeting with land use planning officials from 
Sacramento County, Rancho Cordova and Folsom. A great deal of planning has already been 
approved by local jurisdictions for the development ofthe Aerojet property near and including 
parts of OU-5. A report and presentation on the land use plans and the planning process were 
drafted and provided to the local officials and to the community for review. The information, 
cunent as of March 2010, is summarized in Figures 2-6 through 2-9. 

2.4 Scope a n d Role o f t h e Operab le Uo i to r Response Action 

The Aerojet Site is a large facility with groundwater contamination that has migrated off the 
Aerojet property. The USEPA and the State have negotiated with Aerojet to organize the Site 
into OUs through a modification to the PCD. The USEPA anticipates the OU-5 remedial actions 
will be implemented by Aerojet as they have irtiplemented the OU-3 remedy. The interim action 
for groundwater containment will neither be inconsistent with, nor preclude, implementation of 
the final Sitewide remedy. This action is an interim containment remedy. Therefore EPA is not 
setting numeric cleanup goals for the groundwater in the aquifer at this time (i.e., "in situ" 
cleanup goals). 

Operable Unit 1: Is reserved for the Sitewide final ROD integration remedial actions for 
all the OUs. 

Operable Unit 2: OU-2 has been merged into OU-5. OU-2 was initiated in 1995 pursuant 
to a Unilateral Administrative Order (UAO) for control of off-property VOC groundwater 
contaminated on the north side ofthe Aerojet Site. OU-2 is also refened to as the 
American River OU. The UAO was withdrawn and work for this part ofthe Site was 
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accomplished under RWQCB Order 96-230 and Order 500-718 (for perchlorate treatment 
in Zone 1). In July 1998 the American River GET became operational as an interim 
groundwater action to contain VOCs not captured on the north side ofthe Aerojet Site by 
the existing GET D. 

Operable Unit 3: OU-3 contains and remediates groundwater contamination on the 
westem side ofthe Aerojet Site. A number of water supply wells have been lost to 
groundwater contamination and it had been projected that approximately 20 public water 
supply wells could be lost over the next 25 years without a successful OU-3 remedial 
action. Although all public water supplies around the Aerojet Site have been replaced 
with uncontaminated water, ingestion of untreated groundwater extracted from the aquifer 
would pose a cunent and potential risk to human health which exceeds the USEPA's 
acceptable risk range. Constmction of remedial actions selected in the 2001 ROD for OU-
3 is nearly complete. 

Operable Unit 4: OU-4 will address remediation of soil and groundwater in Area 41 
caused by Aerojet's buming of industrial wastes on 500 acres of property leased from 
others. Area 41 has VOC and perchlorate contamination in groundwater, and metals and 
perchlorate contamination in soil. 

Operable Unit 5: Perimeter Groundwater Operable Unit (OU-5) is the action covered 
by this ROD. Perimeter Groundwater OU (OU-5) will contain and remediate 
groundwater around the remaining three sides of Aerojet (north, east and south) not 
addressed by OU-3. OU-5 includes Aerojet's GETs A, B, D, the American River GET 
and groundwater for Areas 39 and 40. USEPA and the State of Califomia have a long 
history of collaboration in addressing the Aerojet Site, and this cooperation is particularly 
evident in groundwater contamination portions of OU-5. The work performed under 
interim RWQCB orders 96-230, 96-259, and 500-718 will be incorporated in OU-5 
actions. Order 96-259 was rescinded on 25 January 2008 with the issuance of Order No. 
R5-2008-0025. Aerojet demonstrated to the RWQCB that they had complied with the 
order. Certain contaminated soil areas were also included in OU-5 as a result of terms 
included in the 2002 Modification ofthe PCD. 

Operable Units 6-9: OUs 6-9 will address remediation of soil and groundwater 
contamination on-property. As part ofthe 2002 PCD Rl/FS modification for OUs, 
Aerojet will assess the number of OUs and priority for remediating the over 300 source 
locations identified in the four hydrologic groundwater zones on-property. Dense non
aqueous phase liquids (DNAPLs) are known to exist in the areas to be covered by these 
OUs. 
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2.5 Site Charac ter i s t ics 

The land to the north of Aerojet's property has multiple uses including residential, recreational, 
office, commercial and industrial. The land to the south of Aerojet's property is used for 
recreation, ranching, agriculture and mining and is also undergoing planning for a mixed use 
development. Section 2.6 below discusses plans for future land use ofthe Aerojet property. 

Groundwater in the area is designated for municipal use as a drinking water source in accordance 
with the Central Valley Regional Water Quality Control Board Basin Plan for the Sacramento 
and San Joaquin River Basins. Public water supply wells around the Aerojet Site are closely 
monitored, and public water supplies are obtained from uncontaminated sources. None ofthe 
monitoring and extraction wells on Aerojet's property are used for potable water. The general 
groundwater flow direction varies at the Aerojet Site and is grouped into four main zones based 
on flow direction: Zone 1 to the northwest; Zone 2 to the west and southwest; Zone 3 to the 
south; and Zone 4 to the north-northwest (see Figure 2-2). The groundwater aquifer is separated 
into multiple Layers A through F (from shallowest to deepest below ground). These layers consist 
of permeable materials which readily allow water to flow horizontally and are generally separated 
by less permeable layers which restrict vertical flow between layers. Groundwater flow within 
individual layers may differ from the general groundwater flow in that particular zone of OU-5. 
Surface water bodies in the area of OU-5 include Rebel Hill Ditch, Buffalo Creek and Alder 
Creek. Any water flowing in Rebel Hill Ditch drains back into the aquifer through the porous 
soil and does not flow off of Aerojet property. Buffalo Creek flows to the American River north 
of Aerojet. Buffalo Creek receives storm water discharge and industrial process water flows 
(primarily cooling water) from Aerojet under a RWQCB National Pollution Discharge 
Elimination System (NPDES) permit. Alder Creek flows into Lake Natoma from the northeast 
side of Aerojet and receives rainfall and some groundwater seepage. The remedial investigation 
found no groundwater contamination entering Alder Creek. 

2.5.1 Groundwater Conceptual Site Model. 

The Conceptual Site Model (CSM) for the risk assessment and response action was based on: 1) 
contact with contaminated groundwater in the future through use of private or domestic water 
supply wells; 2) calculation of hypothetical risks assuming present residential exposure to 
untreated groundwater from wells; and 3) thorough measurement and calculation of exposure to 
vapor intmsion into potential residential and commercial stmctures. Residential exposure 
through untreated water from drinking water wells would include ingestion, inhalation and 
dermal contact. The health-based concentrations used in the risk assessment are those that 
represent the current state ofthe plumes as well as maximum detected concentrations over the 
recent years of sampling. The major sources ofthe groundwater contamination are from 
Aerojet's facilities up-gradient of OU-5 which will be addressed in OUs that are still in the Rl/FS 
phase. The Aerojet groundwater contamination in OU-5 is deep underground, generally as 
shallow as 50 feet below ground surface (bgs) near the eastem boundary ofthe Aerojet property 
and sloping downward to the west with distance from the property. (See Figure 2-5) The 
groundwater does not seep up to the surface or impact the nearby American River. As a result, 
there are no known receptors for an ecological assessment. Drinking water wells are monitored 
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and removed from service once contaminated, based on Califomia Department of Public Health 
regulations. Water on-property is supplied from an up-gradient, off-property supply that is not 
contaminated. 

A 
West 

Conceptual Regional Geologic Model 

.-̂  - \ / :̂ ^ ^ 

B 
West 

Conceptual Regional Geologic Model Detail B-B' 

-Aerojet Site 

B' 
Eas t 

Ancestral American River Deposits and Dredge Tailings 
Hydrostratigraphic Layers A and B 

Not to Scale - Vertical Component Exaaaerated 

Figure 2-5. Conceptual Model of Groundwater Structure 
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2.5.2 Contaminated Soil Areas Conceptual Site Model. 

A limited area of Aerojet land formerly used for administration and liquid fuel rocket 
manufacturing is on property sunounded by or adjacent to uncontaminated "carve-out" land. The 
potential exists for development of these contaminated soil areas for various residential, 
commercial or industrial uses in the future. The CSM for the risk assessment was based on 
contact and inhalation - including potential vapor intmsion into stmctures - and various potential 
ingestion pathways in residential scenarios including uptake into garden vegetables. 

2.5.3 Overview of OU-5 

• Size: The estimated area ofthe approximate extent of contaminated groundwater in the 
four zones of OU-5 is about 9 square miles, with the contaminated soil areas of OU-5 
adding less than 20 acres. The depth to shallow groundwater varies from tens effect in 
the east to about 100 ft. below ground surface in the west. The depth to groundwater in 
the deepest layer of concem. Layer F, is typically greater than 300 ft. below the ground 
surface. 

• Topography: The Aerojet Site and the OU-5 areas are characterized by a relatively flat 
topographic surface sloping less than 1 degree to the west. Some areas in the eastem 
portion ofthe Site, south of GET B, dip to the south and east. The surface elevations 
range from approximately 200 feet above mean sea level (msl) in the east to 
approximately 60 feet above msl in the west. Most ofthe topography on the Aerojet 
facility is dominated by rows of dredge tailings remaining from gold mining operations 
that began in the early 1900's. The tailings consist of altemating rows of loose cobble 
mounds and intervening low areas comprised of silt and clay ("slickens"). Much ofthe 
area sunounding Aerojet, including Gold River, portions ofthe IRCTS, and areas south of 
GET B, was also dredged, although development has obscured most ofthe taihngs. The 
dredging apparently disturbed the sediments to depths ranging from 20 to 80 feet below 
ground surface. Other topographic features include two ancestral American River tenace 
scarps that generally trend northeast-southwest across the Site. Alder Creek trends east-
west through an incised channel cut through the sediments just south ofthe northem Site 
perimeter. To the north, a ridge of 30- to 60-foot high bluffs mns parallel to the north side 
ofthe American River. 

• Surface and Subsurface Water: The American River meanders in a generally 
southwesterly direction through Zone 1 and the northwest part of OU-5. The Folsom 
South Canal originates at the southwest end of Lake Natoma. Lake Natoma is formed by 
Nimbus Dam, which is located one-quarter to one-half mile north ofthe Aerojet property 
boundary. In general, the canal parallels the Aerojet boundary. This concrete-lined canal 
was intended to provide water for a nuclear power plant that is cunently being 
decommissioned, as well as for various municipal and agricultural water users. Other 
surface water features include the Administration Ditch, Buffalo Creek and the Westlake 
Stormwater Retention Basins. Most stormwater mnoff originating in the northem 
(Administration Area) portions of Aerojet is diverted to the Westlake basins via the Area 
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20 Administration Ditches and Buffalo Creek. Stormwater mnoff from the northeastem 
portions ofthe Site flows through Buffalo Creek to the Westlake storm-water retention 
cells. Analytical sampling ofthe storm-water mnoff is conducted prior to discharging the 
water to Buffalo Creek and ultimately the American River. Storm-water discharges to 
Buffalo Creek/American River are regulated through the National Pollution Discharge 
Elimination System (NPDES). Aerojet also discharges treated groundwater from ARGET 
and GET E/F to Buffalo Creek under a separate NPDES permit. Most stormwater mnoff 
generated in the southwestem portions ofthe Aerojet Site infiltrates locally and does not 
leave the Aerojet property. The Rebel Hill Ditch traverses the Aerojet Site from northeast 
to southwest and was constmcted to provide water for gold dredging activities. Treated 
groundwater from GETs A and B, located in Zone 3, is discharged to the Rebel Hill Ditch, 
where it infiltrates into the ground along the southem boundary ofthe Aerojet Site 

The Site is located near the eastem edge ofthe Sacramento Valley, near the contact 
between the Siena Nevada metamorphic basement rocks and the Great Valley 
Sedimentary Sequence. The general stmcture ofthe subsurface is formed of fairly 
continuous layers of sediment as shown in cross-section in Figure 2-5. Each layer of 
permeable sediments is separated by relatively lower permeability sediments. Layer A is 
defined as the first encountered groundwater that is often, but not always, present or is 
unsaturated in many areas ofthe Site. Layer B is relatively thin and is also dry or absent in 
some areas ofthe Site. Layers C, D, E, and F are located within the deeper geologic 
formations and are generally continuous across the westem and southem portions ofthe 
Site, but are not present in the northem and eastem portions ofthe Site due to the 
eastward thinning of the sediment. 

Groundwater flow is radial from the interior ofthe Aerojet Site towards the various 
Aerojet property boundaries. (See Figure 2-2) Groundwater flows from the Aerojet Site in 
essentially all directions except east. As a result, multiple interim remedial action GET 
facilities were necessary to provide hydraulic containment at the property boundaries. 

Groundwater monitoring and contaminant analyses: Aerojet has installed over 2,000 
monitoring wells throughout the Site in addition to installing and operating arrays of 
extraction wells for contaminant containment in some parts of OU-5. Numerous 
production wells have provided information on the physical and chemical characteristics 
ofthe aquifer and the flow of groundwater and chemicals in the water. 

The development ofthe analytical sampling program for OU-5 was complicated by the 
large number of chemicals handled at the Site. A systematic process of chemical 
identification, screening, and assessment was conducted during the Stage 1 RI and 
subsequent groundwater monitoring efforts. This process followed CERCLA guidance 
and has resulted in the development and refinement of analytical methods for identifying 
unique or specialty chemicals, the formation of Target Analyte Lists (TALs) for the 
groundwater, and an approach for managing tentatively identified chemicals. 

Known and Suspected Sources of Groundwater Contamination: Since the early 1950s, the 
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Aerojet Sacramento facility has been devoted to the development of rocket propulsion 
systems to support national defense, space exploration, and satellite deployment activities. 
Industrial activities at the Aerojet Site have included solid rocket motor manufacturing 
and testing, liquid rocket engine manufacturing and testing, and chemical manufacturing. 
Chemicals used in the manufacturing and testing areas on the Aerojet Site have included 
chlorinated solvents, propellants, metals, oxidizers, and a variety of chemicals produced in 
the chemical operations areas. 

• Types of Contamination and Affected Media in Groundwater Portion of OU-5: 
Operations at the Aerojet Site have resulted in the discharge of COCs to the vadose zone 
and the underlying groundwater. Although numerous types of chemicals have been used 
historically on the Aerojet Site, TCE, perchlorate and NDMA comprise the chemicals that 
are the most prevalent and of main concem in this operable unit. TCE was utilized on the 
Aerojet Site for cleaning and degreasing purposes. In OU-5, the TCE concentration varies 
from below the 5 ppb drinking water standard at the leading edge of the plumes to over 
600 ppb in the upgradient OU-5 groundwater near the property boundaty. Detailed plurne 
maps for TCE, perchlorate and NDMA in groundwater layers A and C, the most heavily 
contaminated groundwater layers, are presented in Appendix B. Perchlorate salts were 
utilized as an oxidizer in solid rocket propellants, with manufacturing, testing and disposal 
operations leading to the releases throughout the Aerojet facility. Perchlorate 
concentration in some parts of OU-5 exceeds 100 ppb, well above the Califomia drinking 
water standard of 6 ppb. NDMA is a semi-volatile organic compound (SVOC) that was 
either an impurity in hydrazine-based liquid rocket fuels or ŵ as formed as a combustion 
product of these fuels. The maximum concentration of NDMA reported in OU-5 
groundwater is 96,000 ppt, over 30,000 times the risk level and Califomia Public Health 
Goal. The groundwater COCs are listed in Table 2.1. 

• Known and Suspected Sources of Soil Contamination: Relatively minor discharges of 
various COCs occuned in the contaminated soil areas of OU-5, compared to the major 
manufacturing and testing operations that occuned in other OUs on the Aerojet property. 
In several soils areas, the pattem of groundwater contamination in the shallower layer of 
the aquifer indicated that the source of VOCs measured in the vadose zone was from 
upgradient activities to be addressed in other OUs. This limits the remedial actions in 
these areas to preventing unacceptable exposure from the soil vapor. The COCs in soil 
and soil vapor in OU-5 are listed in Table 2.2. 

• Types of Contamination and Affected Media in Contaminated Soil Areas of OU-5: 
Contaminants at various soil areas include VOCs, PCBs, perchlorate and various metals. 
The relatively immobile metals and PCBs tend to be present in soil near the surface which 
can be excavated with reasonable effort. Perchlorate at area C41 has been measured 
throughout the 70 foot depth ofthe unsaturated soil. The mass of perchlorate totals several 
kilograms with potential to dissolve in water percolating through the soil and to be 
transported to groundwater. VOCs in the soil and underlying shallow groundwater can be 
present as soil vapor capable of movement to the ground surface and into stmctures. 
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Table 2.1 Chemicals of Concern in Groundwater 
(̂H&Mc t̂eOAtiftKE 

Perchlorate 

N-Nitrosodimethylamine (NDMA) 

Trichloroethene (TCE) 
1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 

cis-1,2-Dichloroethetie 
trans- 1,2-Dichloroethene 

1,4-Dioxane 
Bromodichloromethane 

Carbon tetrachloride 
Chlorofonn 

Dibromochloromethane 
Methylene chloride 
Tetrachloroethene 

Vinyl chloride 

Table 2.2 Chemicals of Concern in Soil and Soil Vapor 
-^gafflt^'-ai •:,:.;. 

2,3,7,8-TCDD (Dioxin) 
Antimony 

Bis(2-Ethylhexyl)phthalate 

Cadmium 
Diethyl phthalate 

Di-n-butyl phthalate 
Hexavalent chromium 

Lead 
Mercury 

Perchlorate 
PCB-1254 
PCB-1260 

Silver 
Zinc 

mu3'^:4:-z:-7mmfmmimf:^m^mM^^^'m'^^ 
Benzene 

Chloroform 
cis-1,2 Dichloroethene 
1,1,1 Trichloroethane 

Trichloroethene 
Tetrachloroethene 
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2.6 Cmrreet and Poten t ia l FuitiLire Land and Resources Uses 

The Aerojet Superfund Site is designated as a Special Planning Zone (SPZ) with multiple uses 
from propulsion systems testing to office use. The SPZ has a provision for future development 
under the Sacramento County Land Use Master Plan which would allow for residential use. The 
contaminated soil areas of OU-5 including the carve-out property free of soil contamination, but 
underlain by contaminated groundwater, is proposed for development as mixed residential and 
commercial. The land immediately adjacent to the Site is entirely zoned as heavy and light 
industrial. The area further to the west and south ofthe El Dorado Freeway (Highway 50) is 
designated as an industrial-office park zone. The area north of Highway 50, south ofthe 
American River and west of Sunrise Boulevard is zoned approximately 90 percent residential and 
10 percent commercial. The area to the east of Sunrise Boulevard, south ofthe American River 
and north of Highway 50 is approximately 40 percent industrial and 60 residential. The 
American River Flood Plain and the edges ofthe adjacent bluffs are designated as recreational 
zones. The cities of Rancho Cordova, Carmichael, Fair Oaks, Folsom and unincorporated Gold 
River are generally fully developed with residential, commercial and industrial properties. 

The regional aquifer is extremely large and extends beyond the city of Sacramento, over 15 miles 
to the west. Much of the aquifer in OU-5 off Aerojet property is currently used for drinking 
water (Federal Groundwater Classification IIA) and demand on the aquifer is growing. The need 
for water around the Site is expected to increase over the next 20 years as it is developed. The 
contamination, if not contained, will continue to flow off the property degrading more ofthe 
drinking water aquifer. 

Based on a review and analysis of GenCorp's proposed land use plans and municipal 
development approvals, EPA has identified planned future land uses that affect portions ofthe 
Aerojet Site within OU-5. The anticipated future uses and remedial considerations for OU-5 are 
outlined below. 

2.6.1 Sacramento County 

• GenCorp's proposed Easton Place and Glenborough at Easton Developments are located 
in Sacramento County and fall within the Aerojet Special Planning District. The OU-5 
soils remedy will require cleanup to unrestricted future use levels, or include targeted use 
restrictions (e.g., deed restrictions, development standards, constmction methods or 
engineering controls) in order to support the County-approved land uses for Easton Place 
and Glenborough at Easton. 

The Sacramento County Board of Supervisors approved the General Plan and Zoning 
Amendments, and Tentative Large and Small Lot Subdivision Maps for Easton Place and 
Glenborough at Easton in Januaty 2009. (County of Sacramento Zoning Code. Aerojet 
Special Planning Area. Title V, Chapter 8, Article 3) 
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• 

• 

County approvals for Easton Place allow for the development of a 183-acre transit-
oriented community featuring high-density residential, retail and commercial office uses. 
High-density residential uses are approved for a portion ofthe Aerojet Site currently 
impacted by contaminated soils within OU-5. 

County approvals for Glenborough at Easton allow for a 1,200-acre mixed-use 
development including residential uses, a new regional town center, village centers, parks 
and open space, a high school and commercial uses. 

2.6.2 City of Ranchio Cordova 

• GenCorp has submitted an application to the City of Rancho Cordova for the development 
ofthe Westborough at Easton Specific Plan (Westborough Plan). 

• 

• 

The proposed Westborough Plan envisions the phased development of a 1,695-acre 
mixed-use community with low and medium density residential uses, retail and 
commercial office uses, and natural preserve areas. The Westborough Plan area is 
primarily located within the City of Rancho Cordova's Aerojet Special Planning District; 
a small portion ofthe Westborough Plan is located in an area of Sacramento County 
proposed for annexation by the City of Rancho Cordova. 

The City of Rancho Cordova is in the process of completing an Environmental Impact 
Report for the Westborough Plan and has not yet approved the proposed land uses. 

GenCorp's Westborough Plan proposes residential and commercial uses for areas ofthe 
Aerojet Site cunently impacted by OU-5 contaminated soil, specifically area C4. The OU-
5 soils remedy will allow for unrestricted future use, or require targeted use restrictions 
(e.g., deed restrictions, development standards, constmction methods or engineering 
controls) in order to support GenCorp's proposed Westborough Plan. 

21 



Key 
General Featutes 

I I Aerojet Property 

I I Proposed Developments 

Roads 

• tight Rail 

American River 

Soil Medium Operable Units 

^ ^ 1 OUS Perlmetei Groundwater 
^ ^ ^ (Soil Medium) 

0U6 Boundary 

Figure 2-6 Aerojet OU-5 Land Development Plans 
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Figure 2-7 Easton Development Plan 
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2.7 S u m m a r y of Site Risks 

Human health and ecological risk assessments were performed to identify and estimate potenfial 
risks to people and the environment from contamination of groundwater and soils, assuming 
cunent conditions and unrestricted future use ofthe contaminated soil areas within OU-5. 

The Human Health Risk Assessment (HHA) assesses the human health risks from hypothetical 
exposure to groundwater, soil and soil vapors by future residential (both adult and child) 
commercial or industrial receptors if no acfion were taken. It provides the basis for taking acfion 
and identifies the contaminants and exposure pathways that need to be addressed by the remedial 
action. This section ofthe ROD summarizes the resuhs ofthe baseline risk assessment for the 
Site. 

Potential risks from cancer-causing contaminants (carcinogens) are defined as the probability of a 
person getting cancer from a long-term exposure to those carcinogens. This probability is 
expressed as the number of additional cancers that might occur due to exposure to the Site's 
contamination. EPA's goal is to protect residents, workers and visitors at an NPL site from 
increased risks of cancer by keeping the risks extremely low. USEPA seeks to manage potential 
cancer risks so that they fall within or below a risk management range of one in ten thousand (1 x 
10' ) to one in one million ( 1 x 1 0 ) chance of additional cancer that might occur due to exposure 
to the contamination. USEPA uses the 10'̂  risk level as the point of departure for determining 
remediation goals when ARARs are not available or are not sufficiently protecfive because ofthe 
presence of multiple contaminants or multiple pathways of exposure. 40 C.F.R. § 300.430(e)(2) 
(2010). For contaminants that do not cause cancer but may cause other health effects (non-
carcinogens), risk is expressed as a Hazard Index (HI). If the HI is less than or equal to 1.0, no 
adverse health effects are expected. An HI greater than 1.0 indicates an increased risk of health 
effects. The higher the HI, the more likely that health effects could be experienced, especially by 
people more sensitive to the chemical's effects. 

The ecological health assessment determined there are no ecological risks within OU-5 that 
require action. Discharge to surface water on-Site will comply with the substantive requirements 
of an NPDES Permit; discharge to surface water off-Site will require an NPDES Permit. 

2.7.1 Identification of Chemicals of Concern 

The maximum level of contaminants of concern in any hydrostratigraphic layer on-property and 
off-property was used to calculate the maximum potenfial risk. Table 2.1 in Secfion 2.5.3 above 
provides the list of COCs for groundwater contamination and Table 2.2 lists all COCs for the soil 
areas in OU-5. Table 2.3 describes the specific types of COCs found in individual OU-5 soil 
areas. 
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Table 2.3 Contaminant Types in OU-5 Contaminated Soil Areas 

l lD 

lOD 

7D 

Fonner Company Store 
(FCS) 

C41 

3 2D 

34D 

35D 

38D 

330 

C4 

... (SDffiGgmnBsmQB [SsgomDaig ISaiDaiM] . 
^- iN@(SHL=IS3eei)sa<MIILainiiaj9s 

PCBs and Lead 

PCBs, Silver, Hexavalent Chromium, 
Mercury and Lead 

VOCs 

VOCs 

Perchlorate 

VOCs 

VOCs 

VOCs 

VOCs 

VOCs 

Dioxins/Furans and Lead 

(OrniftwTiflrfifnrTfta lEirsfi^^ 
iNgCfiiffi=(SanmixareM [Lama U M 

None 

PCBs 

None 

VOCs 

Perchlorate 

VOCs 

VOCs 

VOCs 

VOCs 
None 

None 

2.7.2 Exposure Assessimenl 

Exposure pathways include ingestion, dermal contact while showering, and inhalation of 
volatiles. It was assumed that maximum contamination levels are contained in overlapping 
plumes (all contaminants in a layer are summed at the maximum concentration level), which may 
not occur at any given well. Thus, the maximum risk may be overestimated. 

There is no known cunent use of groundwater for residential water supply from unmonitored or 
untreated wells either at or beyond the property boundary within OU-5. Additionally, future use 
of groundwater is restricted by exisfing institutional controls. However, recognizing the State's 
designafion ofthe aquifer of OU-5 as a potenfial drinking water source, the analysis included the 
hypothetical use of untreated groundwater for residential water supply. This analysis considered 
hypothetical exposure to groundwater constituents via the following routes: ingestion, dermal 
contact, and inhalafion of VOCs released during household non-ingesfion use (i.e., showering, 
cooking, laundering, and dishwashing). Based on the hydrostratigraphic data and the detection of 
COPCs, the discharge of groundwater to surface water in Alder Creek and Administration 
Ditches was examined in the RI/FS as a potentially complete pathway in the Risk Assessment. 
However, exposures to constituents in Alder Creek and Administration Ditches are expected to be 
negligible and limited to occasional dermal contact under a recreational scenario which was 
evaluated in the Risk Assessment 
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2.7.3 Data Evaluation 

The HHA considered analytical results for all groundwater sampling conducted between Januaty 
2000 and June 2004 and supplemental data collected since then. Solvents (e.g., TCE) and rocket 
fuel components, including perchlorate and NDMA, are the most widely distributed chemicals in 
groundwater within OU-5. Other detected chemicals include tetrachloroethene (PCE); 1,2-
dichloroethene (1,2-DCE); 1,1-DCE; and Freon 113. 

2.7.4 Toxicity Assessiment 

Consistent with USEPA guidance, the noncarcinogenic effects ofthe COPCs were assessed by 
comparing the calculated chemical intakes with USEPA reference doses. Evaluation of potential 
cancer risk ufilized slope factors published by USEPA and Cal-EPA's Office of Environmental 
Health Hazard Assessment. This Risk Assessment evaluated petroleum hydrocarbon mixtures 
through quanfitative evaluation ofthe risks associated with exposure to petroleum constituents 
such as benzene, toluene, ethylbenzene, and xylenes (BTEX) and polynuclear aromatic 
hydrocarbons (PAHs). 

2.7.5 Risk Characterization 

Based on the risk analysis, the hypothetical use of untreated groundwater for residential water 
supply could result in unacceptable levels of risk. In addifion, the HHA identified potenfial 
locations in the contaminated soil areas in which risks associated with the hypothetical or plarmed 
use of land for either residential or commercial use could result in risks greater than the 1x10'^ 
due to vapor migration from groundwater. The locadons are areas 7D, 32D, 33D, 34D, 35D, 38D 
and FCS. In considering these findings, two points deserve emphasis: First, there is no cunent or 
likely future use of untreated groundwater for residential water supply. Second, this HHA 
incorporated a number of conservafive assumptions to guard against the underestimation of risks. 
The uncertainties in risk assessment can be grouped into four main categories and include 
environmental sampling and analysis, fate and transport modeling, assumptions conceming 
exposure scenarios and toxicity data and dose response extrapolations. 

For carcinogens, risks are generally expressed as the incremental probability of an individual's 
developing cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime 
cancer risk is calculated from the following equafions: 

Risk = CDI X SF 

Where: Risk = a unitless probability (e.g., 2x10'^) of an individual's developing 
cancer 
CDI = chronic daily intake averaged over 70 years (mg/kg-day) 
SF = slope factor, expressed as (mg/kg-day)-1 
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The risks are probabilifies that usually are expressed in scienfific notafion (e.g., 1x10"^). An 
excess lifetime cancer risk of 1x10" indicates that an individual experiencing the reasonable 
maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as a result of site-
related exposure. This is refened to as an excess lifetime cancer risk because it would be in 
addition to the risks of cancer individuals face from other causes such as smoking or exposure to 
too much sun. The chance of an individual's developing cancer from all other causes has been 
esfimated to be as high as one in three. USEPA's generally accepted risk range for site-related 
exposures is IO"* to 10'̂ . USEPA uses the 10"̂  risk level as the point of departure for determining 
remediation goals when ARARs are not available or are not sufficiently protective because ofthe 
presence of multiple contaminants or multiple pathways of exposure. 40 C.F.R. § 300.430(e)(2) 
(2010). 

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a 
specified fime period (e.g., life-fime) with an RfD derived for a similar exposure period. An RfD 
represents a level that an individual may be exposed to that is not expected to cause any 
deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). An HQ less 
than one indicates that a receptor's dose of a single contaminant is less than the RfD, and that 
toxic non-carcinogenic effects from that chemical are unlikely. The hazard Index (HI) is 
generated by adding HQs for all chemicals of concem that affect the same target organ (e.g., 
liver) or that act through the same mechanism of action within a medium or across all media to 
which a given individual may reasonably be exposed. An HI less than one indicates that, based 
on the sum of all HQ's from different contaminants and exposure routes, toxic non-carcinogenic 
effects from all contaminants are unlikely. An HI greater than one indicates that site-related 
exposures may present a risk to human health. The HQ is calculated from the following equation: 

Non-cancer HQ = CDI/RflD 

Where: CDI = Chronic daily intake 
RfD = Reference dose 

Some uncertainty is inhei"ent in risk assessments. Uncertainty exists in the exposure assessment, 
toxicity values, and the risk characterization. In the human health risk assessment, exposure and 
the toxicity assessments are the largest sources of uncertainty and variability. For the exposure 
assessment, there is uncertainty in risk estimates because of 1) the use ofthe maximum detected 
concentrations for all COCs in each hydrostrafigraphic layer during the RI/FS, 2) the use of 
upper-bound values for ingestion, inhalation, and dermal contact rates, and 3) the use of default 
values for exposure duration that are likely to overestimate exposures. 

. 2.7.5.1 Groundwater 

The HHA concluded that contaminated groundwater exceeds drinking water standards within the 
plume shown on Figure 2-2 (page 8) and the figures in Appendix B. The HHA also concluded 
that groundwater contamination must be contained to prevent further contamination of the 
existing drinking water aquifer. The three most prevalent contaminants detected in the 
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groundwater are perchlorate, NDMA and TCE. (See Table 2.1 for the list of all groundwater 
contaminants detected.) These were found in all four zones of OU-5, with the excepfion of 
NDMA, which is found in all zones except zone 2. The cancer risk for all four zones exceeds 
EPA's target risk range as shown in Table 2.5. The cancer risks in Zones 1 and 2 exceed 10"̂  and 
in Zones 3 and 4 the maximum cancer risks exceed 10"̂ . The non-cancer His exceed 1000 in 
Zones 1, 2 and 4, and the HI is well over 100 in Zone 4 (See Table 2.6). Remedial acfion to 
prevent further contamination and expedite final cleanup ofthe drinking water aquifer is justified 
by the potential risks. 

Table 2.4 Detailed Groundwater Risk Values for All Zones and Layers 

:T-
Zone 1 

B 7x 10 
T" 

710 3 x 1 0 1.1 

1 X 10 4,300 2 X 10- 870 

D 9x 10" 2,300 4x 10' 700 

1 x 10 
;5~ 

360 2x 10' 
^ 

400 

2x 10 2x 10 16 

^ 
Zone 2 

4x 10 
T" 

430 NA 
B 3x 10 

5 X 10'^ 

4,000 NA 
47,000 NA 

D 1 X 10 440 NA 
Zone 3 

NA 110 

B 4 X 10 ' 
T 

650 2x 10- 110 

8x 10 1,400 X 10 1,600 

D 5x 10" 820 9x 10' 
r T 

1,200 

5x 10' 570 4x 10 470 

6 X 10' 640 5 X 10" 610 

Zone 4 

Dredged 6x 10" 
T" 

17 NA 

4x 10 
^7" 

590 NA 

B 2x 10 NA 

' His have been summed across all target endpoints and are presented for the most sensitive population (children). 
NA = Not Applicable 
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lable 2.5 Rish L Characterizs ition Summary - Carcmoge ns in Grounds vater 
Scenario Timeframe: Current Receptor Population: Resident Receptor Age: Adult + Child 

SiOsiBniD 

GW 

GW- Zone 1 

GW- Zone 2 

GW- Zone 3 

GW- Zone 4 

GW- Zone 1 

GW-Zone2 

GW- Zone 3 

GW- Zone 4 

i nEŝ pfiMirrfi) 

GW 

GW 

GW 

- = Toxicity criteria not available 

BS3(}nXlLlrt!! RSo 

Tap Water 

Tap Water 

Tap Water 

.mm. 

Perchlorate 

NDMA 

TCE 

(racHnfigauis li 
Ingestion 

-

2.3E-02 

2.4E-03 

4.5E-05 

4.5E-05 

4.5E-06 

4.5E-06 

feli 

Inhalation 

-

-

2.1 E-04 

2.1 E-04 

2.1E-05 

2.IE-05 

Dermal 

-

-

-

4E-05 

4E-06 

4.1 E-04 

4.1 E-04 

4.IE-06 

4.1E-06 

0 quantitatively address this route of exposure. Maximum Total Risk 

Exposure 
Roulcs Total 

-

-

2.3E-02 

2.4E-03 

2.9E-04 

2.9 E-04 

2.9E-05 

2.9E-05 

2.3E-02 

Risk Ctiaractcrization 
This table provides the cancer risk estimates for the significant routes of exposure from the primary contaminants on OU-5 groundwater. 
These risk estimates are based on a reasonable maximum exposure using recent data used for the chemical-specific plume maps in Appendix 
B and were developed by taking into account various conservative assumptions about the frequency and duration of exposure. 

NDMA toxicity from Provisional Peer Reviewed Toxicity Values; TCE toxicity values from Califomia EPA 
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Table 2.6 Risk Characterization Summary - Non-Carcinogens in Groundwater 
Scenario Timeframe: Current Receptor Population: Resident Receptor Age: Adult + Child 

r si - ^ 

Ingestion Inhalation Dermal Exposure 
Routes Total 

GW- Zone 1 GW Tap Water Perchlorate 
(Thyroid) 

1.5 

GW- Zone 2 20 

GW- Zone 3 20 

GW- Zone 4 2.5 

1.5 

20 

20 

2.5 

GW- Zone 1 GW Tap Water NDMA ND 

GW- Zone 2 ND 

GW- Zone 3 330 

GW- Zone 4 34 

ND 

ND 

330 

34 

GW GW Tap Water TCE 

Groundwater Hazard Quotient Total 

- = Toxicity criteria not available to quantitatively address this route of exposure. 

ND-Not detected 

350 

Risk Characterization 
This table provides non-cancer risk estimates for the significant routes of exposure from the primary contaminants on OU-5 groundwater. 
These risk estimates are based on a reasonable maximum exposure using recent data, and information from the chemical-specific plume maps 
in Appendix B. The maximum total Hazard Quotient is from Zone 3, although all Zones had HQs greater than the Hazard Index of 1.0. 

Perchlorate toxicity from IRIS; NDMA toxicity from Provisional Peer Reviewed Toxicity Values; TCE toxicity values from Califomia EPA 

The containment levels for the COCs for OU-5 groundwater and the basis for establishing these 
containment levels are listed in the Table 2.7 Table 2.8 lists the residual risks for groundwater 
calculated at the groundwater contaiimient levels. More detailed rationales for these levels are as 
follows: 

• Perchlorate: The containment level selected for perchlorate is 6 ppb (6 pg/L). This is the 
drinking water standard (MCL) promulgated by the State of California in 2006. In Januaty 
2009, USEPA issued an Interim Health Advisoty for perchlorate to assist state and local 
officials in addressing local contaminafion of perchlorate in drinking water while the 
Agency evaluates the opportunity to reduce risks through a national primary drinking 
water standard. The USEPA Interim Drinking Water Health Advisory level was published 
as 15 pg/L. This advisory level is not a promulgated standard. The Califomia MCL is a 
promulgated standard and USEPA believes it is relevant and appropriate as the 
contairmnent level. 

NDMA: The containment level selected for NDMA is 0.003 pg/L or 3 parts per trillion 
(ppt). There is no California or federal Maximum Contaminant Level (MCL) for NDMA. 
In 2006, the Califomia Office of Environmental Health Hazard Assessment (OEHHA) 
developed a Public Health Goal (PHG) of 0.003 pg/L or 3 ppt for NDMA in drinking 

32 



• 

water. The PHG is based on an extra cancer risk of 1 in 1 million (10"^) for lifefime 
exposure to NDMA in drinking water. The Califomia Nofificafion Level (previously 
known as Acfion Level) for NDMA is 0.01 pg /L. Notificafion levels are defined by DHS 
as "health-based advisory levels established by DHS for chemicals in drinking water that 
lack maximum contaminant levels (MCLs)." Carcinogenic effects observed in animal 
studies were judged to be the most sensifive endpoint and are the basis ofthe PHG for 
NDMA. NDMA is one of over 100 nitrosamines, many of which have been shown to be 
carcinogenic by genotoxic mechanisms. There is a high cumulative risk because there are 
eight other carcinogens in the mix of COCs. In addition there is a relative source 
contribufion to be considered because ofthe presence of NDMA in our dietaty intake 
(e.g., bacon, beer, etc.). USEPA has published a Regional Screening Level (RSL) of 0.42 
ppt. Based on the USEPA IRIS oral carcinogenic slope factor, the cancer risk at 3 ppt 
would be about 4x10" . Although the Califomia PHG of 3 ppt is not a promulgated 
standard, USEPA this PHG is protective and should be used as the containment level. 

TCE and Other COCs: The containment level selected for TCE is the MCL of 5 ppb (5 
pg/L). The groundwater containment levels for the remaining COCs such as the VOCs 
are also based on MCLs. For contaminants with federal or state MCLs, USEPA maintains 
a general policy of establishing Superfund groundwater cleanup or containment standards 
at the MCL. USEPA notes that the federal MCL establishes a maximum limit of 80 pg/L 
for the sum ofthe concentration of all four major trihalomethanes (chloroform, 
bromodichloromethane, dibromochloromethane, and bromoform). The total limit had not 
been clear in a table of containment levels included in the Proposed Plan fact sheet. When 
the maximum total risk at the MCL for trihalomethanes is considered, the cumulative 
cancer risk would remain within the acceptable risk range in OU-5 if all COCs were at the 
containment levels. Since TCE, NDMA and perchlorate are the major groundwater 
contaminants, it is expected that few if any ofthe other COCs in groundwater will be at 
the contairunent level when the primaty contaminants reach containment goals. The State 
and other commenters expressed a preference for considering certain state and local 
policies that require more stringent non-promulgated standards for use of groundwater for 
public supply. However, the groundwater remedy for OU-5 is an interim rather than final 
remedy and USEPA is not setfing numeric cleanup goals for the groundwater in the 
aquifer at this time. Coordination and integration of USEPA's containment and the 
State's remediation efforts and cleanup objectives for IRCTS and White Rock Road North 
Dump will be reviewed in the final Sitewide remedy selecfion. USEPA will evaluate final 
aquifer cleanup levels during the Sitewide remedy selecfion process. An evaluafion ofthe 
effectiveness ofthe OU-5 groundwater remedy during the five year reviews will need to 
address these issues. 
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Table 2.7 Groundwater Chemicals of Concerns with Containment Levels for OU-5 

Non-Metal Anion 
Perchlorate 

SVOCs 
N-Nitrosodimethylamine 
(NDMA) 

VOCs 
Trichloroethene (TCE) 

1,1,2,2-Tetrachloroethane 

[, 1,2-Trichloroethane 

1,1 -Dichloroethene 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans- 1,2-Dichloroethene 

1,4-Dioxane 

Bromodichloromethane* 

Carbon tetrachloride 

Chloroform* 

Dibromochloromethane* 

Methylene chloride 

Tetrachloroethene 

Vinyl chloride 

0.003 

0.5 

10 

80" 

0.5 

80" 

80" 

0.5 

CA Drinking Water Standard (MCL) 

CA Public Health Goal 

Federal MCL 

CAMCL 

Federal MCL 

CAMCL 

CAMCL 

CAMCL 

CAMCL 

CA DPH Nofification Level 

Federal MCL 

CAMCL 

Federal MCL 

Federal MCL 

Federal MCL 

Federal MCL 

CAMCL 
* The federal MCL establishes a limit of 80 ng/L for the sum ofthe concentration of all four major trihalomethanes: chloroform, 
bromodichloromethane, dibromochloromethane, and bromoform. 
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Table 2.8 Risks Associated with Containment Levels for Chemicals of Concern (COC) in Groundwater at 
Aerojet OU-5 

m m " ' : ' ' ' -••' • • ' y i ••- ' [ 

Perchlorate 

NDMA' 

Trichloroethene 

1,1,2,2-
Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethene 

1,2,-Dichloroethane 

cis 1,2-Dichloroethene 

trans 1,2-Dichloroethene 

1,4 -Dioxane 

Bromodichloromethane* 

Carbon Tetrachloride 

Chloroform* 

Dibromochloromethane* 

Methylene Chloride 

Tetrachloroethene 

Vmyl Chloride 

6.0 ppb 

.003 ppb' 

5 ppb 

Ippb 

5 ppb 

6 ppb 

0.5 ppb 

6 ppb 

10 ppb 

1 ppb 

80 ppb* 

0.5 ppb 

80 ppb* 

• 80 ppb* 

5 ppb 

5 ppb 

0.5 ppb 

•f5WiBfifFrp(5iT(Tifirt1mrn^ 

MCL Califomia 

Califomia Public Health Goal 

Max. Contaminant Level (MCL) 
USEPA & Califomia 

MCL Califomia 

MCL USEPA & Califomia 

MCL Califomia 

MCL Califomia 

MCL Califomia 

MCL Califomia 

Califomia DPH Notification Level 

MCL USEPA 

MCL Califomia 

MCL USEPA 

MCL USEPA 

MCL USEPA 

MCL USEPA & Califomia 

MCL Califomia 

Non-carcinogenic risk 
(NCR) 
Hazard index (HI) = 1 

Cancer risk 1x10"'* 

(see footnote) 

Cancer risk 2.4x10"^ 

Cancer risk 1x10"̂  

Cancer risk 1.8x10"' 

NCR, HI= 0.009 

Cancer risk 2.9x10"* 

NCR, HI = 0.3 

NCR, HI = 0.3 

HI=1 

Cancer risk 6.7x10"" 

Cancer risk 2.3x10"* 

Cancer risk 4.2x10""* 

Cancer risk 5.3x10"'' 

Cancer risk 1x10"* 

Cancer risk 4.5x10"' 

Cancer risk 2.2x10"' 

Notes: Cancer risk estimated by Califomia OEHHA 2006. The NDMA PQL is being improved. The current enforceable level is greater than 
3 ppt. Best available monitoring method technology shall be used until a PQL of 3 ppt or lower is achieved. 
* The federal MCL establishes a limit of 80 |ig/L for the sum ofthe concentration of all four major trihalomethanes: chloroform, 
bromodichloromethane, dibromochloromethane, and bromoform. 

Although the national Superfund policy is to establish groundwater cleanup or containment levels at the MCL, the toxicological information 
for contaminants of concem will continue to be developed over time. The five year review process reviews new information relevant to 
protection of public health and explicitly considers any new regulations promulgated since the ROD. 

35 



2.7.5.2 Surf ace and Subsurface Soil Contammation 

The potential soil sources that were investigated are shown on Figure 2-3 on page 9. The majority 
ofthe locafions were not contaminated above health based levels for uru-estricted use such as 
residential development. Eleven soil areas were found to be contaminated with one or more 
chemicals of concern (Tables 2.2 and 2.3). The HHA found that further acfion is required at 
these 11 locations to protect residents or workers from exposure through direct contact, ingestion 
and/or inhalation of COCs. The contaminants found in these areas include lead, zinc, cadmium, 
polychlorinated biphenyls (PCBs), dioxins, furans, chloroform and TCE. The maximum 
concentrations of soil contaminants found in each area are listed in Table 2.9. The maximum 
measured soil vapor levels are listed in Table 2.10, along with the risk levels for that soil vapor 
level. Table 2.11 shows the cleanup goals and performance standards in soils for each COC 
based on the lowest cancer or non-cancer risks for potential land uses (residential or commercial). 
In some cases, cadmium and chromium contaminafion in the soil could be of concem for 
constmction workers at the Site. The HHA concluded that remedial action for the vadose zone 
was justified in areas 32D, 34D, 35D and 38D (Figure 2-3) because the contaminants exceeded 
EPA's target risk range for protection from inhaling VOCs and the HI for the contaminants 
present were significandy over 1. Table 2.12 shows the vapor performance standards and risk 
basis for ambient air in the soil areas with VOC vapor levels exceeding the risk range for 
residential or industrial uses. The HHA idenfified three areas (7D, 33D and FCS) where VOCs 
were measured in soil gas exceeding EPA's target risk range. 

Table 2.9 - Maximum Chemical Concentrations in Soil by Area, reported in milligrams per kilogram (mg/kg) 

i i? i i^i i@iB§;- i i^ 
Chemical 70 10D 11D C41 32D 33D 34D 35D 380 C4 

2,3,7,8-TCDD 
(Dioxin) 3.5 E-7 

Antimony <5 <24 1 J 12 J <L2 <5 <6 1.7 
Bis(2-
Ethyihexyl)phthalate 0.049 J <0.6 0.170 J 0.045 J 0.065 J <0.0093 

Cadmium 2.56 4.58 3.89 <1 <0.49 9.1 1.7 4.9 

Diethyl phthalate <0.33 0.190 J 0.051 J 0.2 J 0.058 J 0.33 

Di-n-butyl phthalate <G.012 <0.012 <0.012 <0.012 
Hexavalent 
chromium 11.7 0.74 0.88 1.1 

Lead 125 130 288 99.2 9.2 10.9 8.97 530 

Mercury 3.07 1.9 0.34 0.061 0.13 <0.1 0.2 0.043 

Perchlorate 1.9 

PCB-1254 0.5 <0.033 

PCB-1260 1.2 0.15 

Sliver 18.8 29 1.16 0.56 <0.34 <1 <1 <0.66 

Zinc 1150 1700 J 2960 44.5 230 54.8 135 1000 
The chemical not analyzed. <: The chemical not detected above the value. Soil vapor only was detected in area 
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34. 

Table 2.10 Risk Characterization Summary - Soil Vapor at Contaminated Soil Areas 

(Qmmsfmmi\ 

7D 

FCS 

33D 

34D 

35D 

38D 

{Sll)aiBQsaD(i(F©DtDaajffl 

Tetrachloroethene (PCE) 

Chloroform (CF) 

PCE 

CF 

Trichloroethene (TCE) 

Benzene 

CF 

PCE 

1,1,1 Trichloroethane 

TCE 

PCE 

TCE 

Cis-1,2 Dichloroethene 

PCE 

1,1,1 Trichloroethane 

TCE 

Benzene 

0.64 

0.7 

0.64 

0.08 

0.96 

0.08 

0.08 

0.32 

0.12 

0.96 

0.32 

0.96 

3.7 

0.32 

0.12 

0.96 

0.08 

JMgMnmm ..'-J 

2.1 

0.92 

7.6 

6.0 

4.1 

0.29 

0.22 

5.0 

0.5 

17 

2.0 

3.2 

7.1 

40 

2.4 

240 

0.15 

p. - [IsGaaMisil 

3.3E-06 
Cancer Risk 

1.3E-06 
Cancer Risk 

1.2E-05 
Cancer Risk 

7.5E-05 
Cancer Risk 

4.3E-06 
Cancer Risk 

3.6E-06 
Cancer Risk 

2.8E-06 
Cancer Risk 

1.6E-05 
Cancer Risk 

HQ=4.2 
non-cancer 

1.8E-05 
Cancer Risk 

6.3E-06 
Cancer Risk 

3.3E-06 
Cancer Risk 

HQ=1.9 
non-cancer 

1.3E-04 
Cancer Risk 

HQ=20 
non-cancer 

2.5E-04 
Cancer Risk 

1.9E-06 
Cancer Risk 

*Conservative estimated attenuation factor applied to RSLs to develop soil vapor screening level 

Perchlorate in the soil at C41 poses a potential risk for both surface exposure and transport into 
the groundwater. Excavation ofthe surface soil to at least ten feet and replacement with clean 
soil will be protective from surface exposure for uru'estricted use. However the highly soluble 
perchlorate remaining below the excavated depth could potentially flush into the groundwater. 
USEPA assessed a range of site-specific conditions and determined that the groundwater 
containment remedy would adequately address the perchlorate potentially transported to the 
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groundwater. At the most rapid transport rate, with relatively high flushing of water through the 
soil column, the groundwater concentration would be severely impacted for approximately ten 
years during which period the groundwater remedy would contain and remediate the perchlorate. 
At progressively slower rates of flushing, the impact on groundwater is reduced while remaining 
contained by the groundwater remedy. The groundwater downgradient from C41 will be 
monitored, and the protectiveness ofthe groundwater from contaminants remaining at C41 will 
be evaluated in the final Sitewide remedy selection process. 

Table 2.11 Risk Basis for Performance Standards in OU-5 Surface Soil. 

? • - ' • 

Ghemical'" 

2,3,7,8-TCDD (Dioxin) 

Antimony 

Bis(2-
EthylhexyOphthalate 

Cadmium 

Diethyl phthalate 

Di-n-butyl phthalate 

Hexavalent chromium 

Lead 

Mercury 

Perchlorate* 

PCB-1254 

PCB-1260 

Silver 

Zinc 

• • • • ' ^ • " • • 1 ^ 

Soil 
concentration 

mg/kg soil 

3.9E-06 

31 

35 

48 

49,000 

6,110 

1.4 

127 

23.5 

55 

0.09 

0.09 

390 

23,400 

•HHI 
Risk basis 

Cancer 

Non-cancer 

Cancer 

Cancer (construction worker) 

Non-cancer 

Non-cancer 

Cancer (construction worker) 

Non-cancer 

Non-cancer 

Non-cancer 

Cancer 

Cancer 

Non-cancer 

Non-cancer 

B8B^^^^^^ff^BB^^|||p$i(^(!3i3fr,>i^3^SiiSraJK^ ' 

Soil 
concentration 

mg/kg soil 

1.6E-05 

120 

123 

48 

186,000 

23,280 

1.4 

531 

84 

210 

0.3 

0.3 

1,500 

90,000 

Risk basis 

Cancer 

Non-cancer (construction worker) 

Cancer 

Cancer (construction worker) 

Non-cancer (construction worker) 

Non-cancer (construction worker) 

Cancer (construction worker) 

Non-cancer (construction worker) 

Non-cancer (construction worker) 

Non-cancer (construction worker) 

Cancer 

Cancer 

Non-cancer (construction worker) 

Non-cancer (construction worker) 

*Perchlorate cleanup goal for protection of groundwater quality is 0.06 mg/kg soil. 
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Table 2.12 Risk Basis for Performance Standards for Ambient Air Vapor Levels of VOC Chemicals of 
Concern at Aerojet Soil Areas, protective of residential and industrial inhalation risk. Protective soil vapor 
levels in subsurface soil are decreased by location- and depth-specific attenuation factors. 

Benzene 

Chloroform 

cis-1,2 Dichloroethene 

1,1,1 Trichloroethane 

Trichloroethene 

Tetrachloroethene 

Soil Vapor 
Health-Based 

Levels 
pg/m-' soil 

3.1E-01 

l.lE-01 

1.1E02 

5.2E03 

1.2 

4.1E-01 

Risk basis 

Cancer 10"* risk level 

Cancer 10* risk level 

Non-cancer 

Non-cancer 

Cancer 10"* risk level 

Cancer 10* risk level 

I S c i s a i M ^ ma© 
"": .. : PflxotasGiFMllIla©]) . 

Soil Vapor 
Health-Based 

Levels 
pg /m^ soil 

1.6 

5.3E-01 

2.1E-01 

2.2E04 

6.1 

2.1 

Risk basis 

Cancer 10"* risk level 

Cancer 10* risk level 

Non-cancer 

Non-cancer 

Cancer 10* risk level 

Cancer 10"* risk level 

2.7.4 Smiimmary of Ecological! Risk Assessmenit 

2.7.4.1Summary of Ecological Risk Assessment- Groundwater 

The results ofthe OU-5 RI indicated that Alder Creek in Zone 4 is the only surface water feature 
that supports ecological receptors that could potentially receive discharge from OU-5 
groundwater. The analysis of surface water samples collected from Alder Creek as part ofthe RI 
detected trace concentrations of acetone, chloromethane, naphthalene, perchlorate, NDMA, and 
various metals. Screening of these detected consfituents against conservafive ecological screening 
levels identified barium, boron, cadmium, manganese, and seleniurn as COPCs. Further 
evaluation indicated that the presence of those metals in Alder Creek did not appear to be site 
related and/or did not pose a potential risk to aquatic receptors. 

A bioassessment of Alder Creek was also performed to further evaluate the potential effects on 
biota from the discharge of impacted groundwater in Zone 4. The bioassessment involved the 
collecfion, idenfificafion, and comparison of benthic macroinvertebrates (BMI) at three locafions 
along Alder Creek. The bioassessment found that, in general, the BMI communities at the three 
locations were not substantially different and did not indicate a potential for site related impact. 
Minor variations in the BMI communities appear due to physical characteristics ofthe stream 
such as shading and sediment compaction. The results ofthe screening and bioassessment 
identified no specific impacts related to the Site, and therefore, no further sampling or ecological 
risk assessment was wananted. 
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Any discharge of remediated groundwater to surface water on-Site will meet the substantive 
requirements of an NPDES Permit or, if discharged off-Site, will require an NPDES Permit so 
that the discharge does not pose a threat to ecological receptors. 

2.7.4.2Summary of Ecological Risk Assessment - Contaminated Soil Areas 

Using conservative procedures, there is a potential for contaminants in soil even in the largely 
disturbed areas to pose an adverse risk to ecological receptors under the exposure conditions 
assumed at several ofthe contaminated soil areas including FCS. However, the RI indicated a 
cunent lack of suitable habitat in impacted areas and exposure ofthe ecological receptors to 
elevated background levels of COPCs that are not associated with OU-5 releases. As a result, the 
ecological risk assessment concluded that no significant future ecological risk is likely. 

2.8 Remedia l Actioo Objectives 

The Remedial Acfion Objectives (RAOs) describe what the proposed Site remediafion effort is 
expected to accomplish. The containment levels for groundwater (Table 2.2) are based on Federal 
EPA Maximum Contaminant Levels (MCLs) for drinking water or on California MCLs, 
whichever is lower. Neither an MCL nor a Federal Public Health Advisory level has been 
established for NDMA, so the containment level for NDMA is the California Public Health Goal. 
Since 1,4-dioxane also has no MCL, the containment level for 1,4-dioxane is set at Califomia 
Department of Public Health's Notificafion Level of 1 ppb for drinking water established in 
November 2010, which takes into account the 2010 federal risk evaluafion for 1,4-dioxane. The 
cunent RSL conesponding to a 10'̂  risk is 0.67 ppb. These groundwater containment levels 
ensure that public health and the environment are protected. For contaminated soil, the action 
objectives are based on Site-specific potential exposure information as used in the HHA and on 
cunent values for the hazards posed by the chemicals of concem. The soil action levels (Tables 
2.11 and 2.12) are calculated to reduce human health risks to protective levels for unrestricted 
future land use. 

2.8.1 Interim GroMinidwater RAOs 

The remedial action for OU-5 is an interim remedy for the groundwater areas in OU-5 since the 
groundwater remedy is dependent on control of source areas in other OUs still in the Remedial 
Investigation/ Feasibility Study (Rl/FS) phase. The OU-5 groundwater remedy does not establish 
final cleanup levels for restorafion ofthe contaminated aquifer. These will be selected in the final 
Sitewide ROD. Complete cleanup ofthe entire Aerojet Superfund Site will require coordinafion 
of all seven groundwater and source operable units. 

Specifically, the groundwater RAOs for OU-5 are as follows: 

• Protect human health and the environment by preventing exposure to contaminated 
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groundwater through restricting withdrawal of the water within the containment area for 
purposes other than remediation; 

Achieve containment ofthe contaminated groundwater that exceeds the groundwater 
containment standards to prevent future migration of contaminants unfil cleanup levels are 
achieved to protect long-term beneficial uses ofthe groundwater; 

Remove contaminant mass from the aquifer through extraction and treatment of highly 
contaminated groundwater at or near the upgradient portions ofthe OU-5 groundwater 
zones. This acfion will improve the efficiency and effecfiveness of contaminant 
containment of OU-5 groundwater. 

2.8.2 Surface and Subsurface Contaminalted Soil RAOs: 

This acfion is the final remedy for cleanup of contaminated soil areas included in OU-5 through 
the PCD as modified in 2002. The RAOs are as follows: 

• Eliminate exposure to concentrations of pollutants in soils and related drainage ditch 
sediments that pose an unacceptable risk for present and future occupants ofthe property 
and ecological receptors on the property; 

• Prevent migration of VOCs and perchlorate in the soil that would impact long-term 
beneficial uses of groundwater; 

• Control perchlorate in subsurface soil below the depth that can be removed by excavation, 
which may migrate to the shallow groundwater, through containment ofthe OU-5 
groundwater; 

• Prevent exposure to VOCs in soils or soil vapor exceeding the EPA health-based ambient 
air screening levels for residenfial land use. Potential exposure pathways include 
inhalation (breathing), ingestion and skin contact. Where commercial or industrial 
cleanup criteria are used, the land will be restricted to commercial or industrial use 
through a land use covenant. 

2.9 PescriptioM of Altermatives: Summary of Remedial! Altermiatives 

EPA is required by law to consider a No Action altemative and to evaluate viable cleanup or 
containment altematives against nine criteria. The OU-5 soil and groundwater altematives were 
compared against all ofthe nine evaluation criteria including community acceptance, which was 
solicited during the public comment period. For an alternative to be considered as a possible final 
remedy, it must meet EPA's two threshold criteria which are (1) to protect human health and the 
environment and (2) to comply with specific state and federal regulations known as Applicable or 
Relevant and Appropriate Requirements (ARARs). The No Action altemative for both soil and 
groundwater for OU-5 is not a viable remedy altemafive because it does not meet either of EPA's 
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threshold criteria. Groundwater Altematives in Zones 1 through 4 were each evaluated to 
determine if additional groundwater control was needed. The Rl determined that each ofthe four 
zones required acfion to protect public water supplies. The FS assessed a range of possible 
actions in each zone needed to prevent further spread of groundwater contamination 
(Groundwater Containment) and additional steps to control elevated concentrations of 
groundwater contamination in order to improve containment efficiency and to expedite the 
remedy (Groundwater Containment with Mass Removal). 

2.9.1 Description of Groundwater Remedy Components 

Interim groundwater containment altematives were consolidated into three altematives 1) No 
Action; 2) Groundwater Containment Altematives; and 3) Groundwater Containment with Mass 
Removal (EPA's prefened altemative). Each altemative requires thorough groundwater 
monitoring and evaluation to ensure that the containment is effective and protective, and 
institutional controls on groundwater extraction and use. The no action altemative would be 
neither effective nor protective. Both Groundwater Containment and Containment with Mass 
Removal altematives involve the pumping of sufficiently large volumes of contaminated water to 
prevent the spread of contaminants above the containment levels into uncontaminated areas. It is 
estimated that either of these altematives will pump between 10 and 15 million gallons of 
groundwater each day. The water will be piped to one of several treatment systems (see Figure 2-
2) where a series of standard, reliable treatment systems will remove the various contaminants. 
The treated water may be used for non-potable purposes such as industrial cooling or discharged 
to surface water or land. Aerojet may provide the extracted water to drinking water providers for 
treatment for potable or non-potable uses. The water providers are subject to federal drinking 
water standards as well as Califomia Department of Public Health, Division of Drinking Water 
and Envirorunental Management requirements. If treated water will be discharged on-Site, it will 
comply with the substantive requirements of an NPDES permit for surface water discharge or 
waste discharge requirement for discharges to land which are the same as the numerical water 
quality standards ofthe NPDES (see Table 2.8); off-Site discharge will require an NPDES 
permit. Treated water used for non-potable purposes must comply with all applicable regulations. 
Many ofthe details, such as monitoring design, final well locafion and pumping rates, will be 
determined in the design phase ofthe project. The value and demands for water supply for any of 
the end use opfions will change over the durafion ofthe remedy, as will the various technical, 
logistical and administrative challenges. The selected remedy considers the listed range of use's 
and discharges to be acceptable. Selection of a particular end use or uses for the treated 
groundwater may be developed during the design phase of the remedy and may change over time 
based on the extemal factors. 

USEPA typically uses an estimated 30-year cost to be able to evaluate options with varying 
capital and operation & maintenance (O&M) costs with a comparison of cunent net worth. The 
esfimated 30-year cost for the Groundwater Containment altemafive is $57 million. The 
Groundwater Containment with Mass Removal alternative includes additional extraction of more 
highly contaminated groundwater nearer the source areas to reduce the mass of contaminants 
more effecfively. The estimated 30-year cost for Groundwater Containment with Mass Removal 
is over $61 million. 

42 



2.9.2 Description of Contaminated Soil Areas Remedy Components . 

More than 25 soil areas of potenfial concem in OU-5 were invesfigated (See Figure 2-3 on page 
9). Fourteen ofthe 25 soil areas tested met residential use requirements. Ofthe 11 contaminated 
soil areas, some form of remedial acfion is required to allow the land to be developed. All 
options require careful and thorough soil sampling and monitoring of VOC vapor extraction and 
mitigation to ensure effectiveness and protectiveness. The 11 contaminated soil locations have a 
range of different contaminants that may be addressed effectively by different altematives. Of 
the many altematives considered, the most viable options were: 

• 

• 

• 

Excavation (physical removal) ofthe contaminated surface soil to a minimum ten foot 
depth unless the cleanup levels are reached at a shallower depth, with various disposal 
options: disposal in an approved landfill, treatment and recycling as fill material, 
solidification/stabilizafion and biological treatment (for perchlorate). The ten foot 
minimum excavation requirement is based on the depths to which residential excavation 
would normally occur, in order to eliminate cunent and future exposure to surface 
materials and eliminate restrictions on disposal or use of surface soil excavated during and 
after land reuse. During the design phase, deeper excavation may prove feasible; 

Containment with an impermeable asphalt or membrane cap; 

Soil vapor extraction to remove VOCs without excavation; 

Vapor mitigation to reduce or prevent VOC intmsion into buildings through vapor 
baniers (synthetic membrane) and subslab venting systems and/or subslab 
depressurization systems; 

Institutional Controls such as deed notificafion to inform future owners ofthe presence of 
potentially hazardous substances at the Site and /or deed restriction to restrict future use of 
Site; and. 

Biological treatment of deeper perchlorate-contaminated soil using a method under 
development at the Site. 

2.9.3 Summary of Remedy Alternatives 

The altemafives for this remedial action are assembled from technologies screened in the RI/FS. 
The altematives have been evaluated against EPA's nine evaluation criteria, including 
community acceptance which was evaluated through review of community responses to the 
proposed plan for OU-5. 
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2.9.3.1 Groundwater 

Federal regulafions require that Superfund remedies remain protective of human health and the 
environment and minimize untreated waste. EPA expects to use treatment to address the 
principal threats and to use engineering controls such as containment for relatively low long-term 
threats or where complete treatment is impracticable. Institutional controls, such as restrictions 
on land or water use, may be used to supplement treatment and engineering controls as 
appropriate for long-term management but are not substitutes for practicable active response 
measures. EPA regulations also anficipate prevention of further exposure to contaminants and 
spread ofthe contaminant plume as well as returning groundwater to beneficial uses within a 
timeframe that is reasonable, given the particular circumstances ofthe site. The OU-5 
groundwater action is an interim remedy for containment of contaminated groundwater, with the 
final aquifer restorafion goals to be evaluated in the final Sitewide remedy selection process. The 
evaluation of OU-5 groundwater remedy altematives is presented in Table 2.13. Containment 
with Mass Removal is expected to maintain a more consistent and lower concentration of 
contamination at the outer containment line, improving the reliability ofthe hydraulic 
containment and treatment systems. Extracfion of a lower volume of higher concentrations of 
groundwater contaminants improves the efficiency of removing and treating the water. 
Additionally, once the sources of contamination are controlled, the Groundwater Contairunent 
with Mass Removal altemative significantly reduces the estimated fime to achieve groundwater 
containment goals compared to Containment alone. 

Table 2.13 Groundwater Alternative Comparisons 

Overall Protectiveness Meets Criterion Meets Criterion 

Compliance with State and 
Federal Requirements 

Meets Criterion for Interim Remedy Meets Criterion for Interim Remedy 

Long-term Effectiveness Meets Criterion Meets Criterion. Better for effectiveness 

Reduction in Toxicity, 
Mobility, or Volume 

Meets Criterion Meets Criterion. Better for efficient 
removal of mass at high concentration with 
lower volume 

Short-term Effectiveness Meets Criterion Meets Criterion 

Implementability Meets Criterion Meets Criterion 

Cost 

- 30 Year Present Value 

$57 Million S61 Million 

State Acceptance Meets Criterion with Exception for 
More Stringent State Restoration 
Objectives 

Meets Criterion with Exception for More 
Stringent State Restoration Objectives 

Community Acceptance Generally Acceptable See Response 
to Comments, Appendix A 

Generally Acceptable. 

See Response to Comments, Appendix A 
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2.9.3.2 Soil Areas 

The detailed evaluation of soil remedy altematives for the 11 locations with contaminated soil 
can be found in the RI/FS report available at the informafion repositories. A simplified analysis 
focusing on the prefened altemafives is presented in Table 2.14 a-c, and the altemafives 
considered are discussed below. 

Soil areas 32D, 34D, 35D and 38D are contaminated with VOCs at concentrations above cleanup 
goals for either residenfial or commercial use. The only viable technology which has the potential 
for attaining unrestricted use levels for these areas is soil vapor extraction (SVE). Containing the 
VOCs in place with an impermeable cap would not meet the RAO for um-estricted use and could 
pose a risk for groundwater contamination. 

The contaminants in areas lOD, 1 ID, C4 and C41 include lead, PCBs, dioxin and perchlorate. 
The only viable altemative to meet the criteria for protectiveness is to remove the coiitaminants 
by excavation. Three potential altematives were considered during the screening phase for the 
contamination within the top 10 feet of soil: treatment of perchlorate in the near-surface soil, 
insfitufional controls restricting land use to non-residential, and excavating the contaminated soil. 
Proven methods for treating perchlorate in the surface soils at area C41 pose the risk of flushing 
some ofthe highest concentrations of perchlorate into the groundwater and would not meet 
EPA's protectiveness criteria. Land use restrictions alone are not protecfive because cunent 
contaminant levels would prevent even commercial or industrial uses in some areas. An option 
for areas planned for commercial or industrial uses would be to excavate enough contaminated 
soil to meet the restricted use action levels and limit the land use by institutional controls. 

The VOCs at 7D and FCS originate from contaminated groundwater moving laterally from 
sources outside OU-5. The RI /FS indicated that SVE would not be effective for cleaning up the 
low concentrations of VOCs measured in soil vapor in areas 7D, FCS and 33D to meet the goals 
for unrestricted use. The only viable remedy for these areas to achieve residential use is vapor 
mitigation beneath buildings constmcted in the areas to prevent movement of contaminants into 
the buildings. If any of these areas are to be used for commercial or industrial use only, 
insfitutional controls would be required. 
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Table 2.14 a. Contaminated Soil Areas Alternative Comparison-Areas 32D, 34D, 35D and 38D 

Criteria 
• îiniMjilyiMstiEiMSiffirit 

••'Tiyff^twfflT'^rw^wiw HilBtiiWIftyggJP'WBRIiefWiPlBBKg 

Overall Protectiveness Partially Meets Criterion Meets Criterion 

Compliance with State and 
Federal Requirements 

Partially Meets Criterion. Meets Criterion 

Long-temi Effectiveness Partially Meets Criterion. Partially Meets Criterion. Better 
for active remediation and control 
of VOCs. 

Reduction in Toxicity, 
Mobility, or Volume 

Does not Meet Criterion Partially Meets Criterion. Better for 
removal and treatment of VOCs. 

Short-temi Effectiveness Meets Criterion Meets Criterion 

Implementability Meets Criterion Meets Criterion 

Cost 

- 30 Year Present Value 

$0.4 MiUion $1.0 Million 

State Acceptance Meets Criterion. Meets Criterion 

Community Acceptance Generally Acceptable with 
Comments See Response to 
Comments, Appendix A 

Generally Acceptable with 
Comments, Generally Preferred 
More Rapid Cleanup 

See Response to Comments, 
Appendix A 
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Table 2.14 b. Contaminated Soil Areas Alternative Comparisons -Areas C4, C41, lOD and IID 

©MsGto ' • ' , ^ 0 \ i y 

Overall Protectiveness 

Compliance with State and Federal 
Requirements 

Long-term Effectiveness 

Reduction in Toxicity, Mobility, or 
Volume 

Short-term Effectiveness 

Implementability 

Cost - 30 Year Present Value 

State Acceptance 

Community Acceptance 

Meets Criterion 

Meets Criterion 

Meets Criterion 

Meets Criterion. Perchlorate treatment of excavated soil to be 
examined in Remedial Design. 

Meets Criterion. Perchlorate treatment of excavated soil to be 
examined in Remedial Design. 

Meets Criterion 

$0.6 Million 

Meets Criterion. 

Generally Acceptable. See Response to Comments, Appendix A 

Table 2.14 c. Contaminated Soil Areas Alternative Comparisons -Areas 7D, 33D and FCS 
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Overall Protectiveness Meets Criterion 

Compliance with State and 
Federal Requirements 

Meets Criterion 

Long-term Effectiveness Partially Meets Criterion. Neither soil excavation nor soil vapor extraction 
would be protective for these areas until levels of VOCs in the groundwater 
are reduced by controlling sources outside OU-5. 

Reduction in Toxicity, 
Mobility, or Volume 

Partially Meets Criterion. Mitigation actions have the potential to reduce 
some mass and limit mobility of VOCs. 

Short-term Effectiveness Meets Criterion. Mitigation actions control exposure. 

Implementability Meets Criterion 

Cost - 30 Year Present 
Value 

$0.03 Million 

State Acceptance Meets Criterion. 

Community Acceptance Generally Acceptable. See Response to Comments, Appendix A 
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2.9.4 Common Elements and Distinguishing Features of Each Groundwater 
Alternative 

Both Groundwater Containment and Contaimnent with Mass Removal altematives involve the 
pumping of sufficiently large volumes of contaminated water to prevent the spread of 
contaminants above the containment levels into uncontaminated areas beyond the cunent extent 
ofthe contaminant plumes. It is estimated that either ofthe two groundwater altemafives would 
pump between 10 and 15 million gallons of groundwater each day. The water will be piped to one 
of several treatment systems (see Figure 2.2) where a series of standard, reliable treatment 
systems remove the various contaminants. 

Both groundwater altematives would continue the operation and optimization ofthe existing 
GETs. Both would require the installation of addifional wells to effectively contain the 
groundwater contamination through a hydraulic banier. Groundwater treatment using tested 
reliable treatment methods for NDMA, VOCs and perchlorate would continue and expand as 
necessary to treat the extracted groundwater to the required end uses. Improvement and 
optimization ofthe GETs including the extraction system and treatment methodologies are 
components of both groundwater altematives. Both altematives include end use ofthe water for 
non-potable or industrial use, or discharge to surface water at levels consistent with the 
substantive NPDES requirements in Table 2.16. Any temporary discharge to ground on-Site for 
either altemative shall also meet substanfive requirements contained in Waste Discharge 
Requirements issued by the RWQCB (also Table 2.16). Both altematives allow Aerojet to 
provide the extracted water to drinking water providers for treatment for potable or non-potable 
uses. In Califomia any treatment system that supplies potable water is required to be operated by 
a certified water provider. Water providers are subject to all applicable federal drinking water 
standards as well as Califomia Department of Public Health, Department of Drinking Water and 
Environmental management requirements. Both altematives require management of groundwater 
within the hydraulic influence ofthe OU-5 groundwater remedy to maintain optimum water 
levels, to prevent adverse impact on the remedy and to mitigate impacts on downgradient 
beneficial use. 

The difference between the two groundwater altemafives is the use of an extraction system for 
contaminant mass removal near the Aerojet property boundary and closer to the main 
contaminant sources ofthe contamination. This altemative more efficiently removes contaminant 
mass before it migrates into lower concentration areas ofthe plume. Assuming the contaminant 
sources are controlled and that the final cleanup goals are approximated by the containment 
levels, the Containment with Mass Removal altemative would reduce the estimated time required 
to restore the aquifer by up to 40 percent, on the order of decades. Both the inifial capital cost 
and annual operational costs would be higher for the Mass Removal altemative. However the 
long-term costs for Containment with Mass Removal would decrease due to the substantially 
shorter esfimated period of operation ofthe remedy compared to the altemative with Containment 
alone. 
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2.9.5 Common Elements and Distinguishing Features of Contaminated Soil Area 
Alternatives 

For seven ofthe eleven soil areas (Areas C4, C41, lOD, 1 ID, 7D, 33D and FCS), only one viable 
alternative, excavafion with treatment or disposal ofthe excavated soil, was available after 
considering the many altematives during the screening phase. Perchlorate in Area C41 was 
measured in subsurface soil throughout the 70 foot depth to the water table, far below the feasible 
excavation depth. The groundwater containment remedy for OU-5 will provide protection ofthe 
groundwater that could potentially be affected by the perchlorate remaining at C41. For the soil 
excavated from C41, factors to be analyzed during remedial design will determine whether the 
perchlorate-contaminated soil will be treated or disposed off-Site. 

The two altematives for Areas 32D, 34D, 35D and 38D are distinguished by soil vapor cleanup 
objecfives. The less expensive method relies on capping with institutional controls to limit 
exposure to VOC vapors. USEPA's prefened altemative is to remove VOCs more aggressively 
through active Soil Vapor Extraction. Physical limitations on soil vapor extraction methods will 
require both altematives to restrict land use until the soil vapor cleanup goals are attained. 

2.10 Smmmary of Comparative Aoalysis off Remedy Altermiatives 

In accordance with the NCP, the altematives were evaluated by the USEPA using the nine 
criteria. 40 C.F.R. § 300.430(e)(9). For an altemative to be an acceptable remedy it must pass the 
USEPA's two threshold criteria: 1) Overall Protecfive of Human Health and the Environment, 
and 2) Compliance with ARARs. The No-Action Altematives for either the groundwater or 
contaminated soil areas portions of OU-5 do not comply with the threshold criteria and are not 
discussed beyond the threshold criteria. 

Overall Protection of Human Health and the Environment: Both ofthe retained 
groundwater altematives are protective of human health and the environment and 
eliminate, reduce, or control risks posed by the contamination at OU-5 through treatment 
and institutional controls. The retained soils altematives are protective of human health 
and the environment and eliminate, reduce, or control risks posed by the contamination if 
future land uses are limited to commercial or industrial uses in some cases. Institutional 
controls of future land uses would be necessary for cleanup to commercial levels only in 
areas 32D, 34D, 35D and 38D. 

Compliance with ARARs: The groundwater action is an interim remedy, so final cleanup 
goals for restorafion ofthe aquifer will be addressed in the final Sitewide remedy 
selection process. Both retained groundwater altematives comply with ARARs by 
providing various means of containing the groundwater contamination and replacing lost 
water supplies. Assuming that the groundwater contaminant sources are contained 
through actions to be determined in future RODs, the altemative with containment plus 
mass removal is projected to restore the aquifer up to 40 percent faster than the other 
altemative with containment alone. 
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Cleanup actions for the contaminated soil areas of OU-5 are final remedies. All 
contaminated soil area altemafives will comply with ARARs, as long as institutional 
controls for areas 32D, 34D, 35D and 38D are effecfive in limifing future land use to 
commercial or industrial acfivifies. 

Long-term Effecfiveness and Permanence: Long-term effectiveness and permanence 
refers to residual risk, and the ability of a remedy to maintain reliable protection of human 
health and the environment over time, once the RAOs are met. Residual risk can result 
from exposure to untreated waste or treatment residuals. 

For the interim groundwater containment altematives, the untreated waste refers to 
contaminants not removed from the aquifer. Both groundwater altematives prevent the 
migration of contaminated groundwater above the containment levels into clean and less-
contaminated portions ofthe aquifer. The Containment with Mass Removal altemative 
inhibits downgradient rhigration of contamination into OU-5 from soiirce areas and 
removes substantial contaminant mass. As a result, this altemative improves the long-
term effectiveness ofthe interim action by reducing the cost and difficulty of operafing 
existing extraction and treatment facilities by preventing highly contaminated 
groundwater from reaching these systems. Assuming control of contaminant sources, the 
Mass Removal altemative would reduce the eventual cost, difficulty, and time required 
for hydraulic control and restoration ofthe aquifer. 

Altematives considered for the final remedy for contaminated soil areas with immobile 
contaminants (Areas C4, C41, lOD and 1 ID) will permanently remove known 
contaminants from the surface soil to levels that are protecfive for uru'estricted uses. 
Combined excavation and control of groundwater migrafion provides protection from 
perchlorate contamination from Area C41. 

Neither soil excavation nor soil vapor extraction for areas 7D, 33D and FCS would 
achieve permanent removal of residual risk from untreated soil vapor for these areas unfil 
levels of VOCs in the groundwater are reduced by controlling sources outside OU-5. 
However combined mifigafion of soil vapor intmsion and land use restriction will 
effectively protect human health and the environment over time. 

Capping ofthe VOC-contaminated areas 32D, 34D, 35D and 38D does not meet the 
criterion for long-term effectiveness and permanence as well as the altemative that adds 
Soil Vapor Extraction (SVE) for acfive remediafion and control of VOCs. Even with 
SVE, this area poses physical limitations to achieving long-term cleanup in a timely 
fashion. However, land use restrictions will effectively protect human health and the 
environment over time. 

Reducfion of Toxicity, Mobility, or Volume through Treatment: Although the 
groundwater interim action is not intended to fully address the statutory mandate for 
permanence and treatment "to the maximum extent practicable," both groundwater 
altematives utilize treatment and thus support the statutory mandate. Because the 

50 



groundwater action does not constitute the final remedy for the Site, the statutory 
preference for remedies that employ treatment that reduces toxicity, mobility, or volume 
as a principal element, although partially addressed in this remedy, will be addressed by 
the final response action. Subsequent actions are planned to fully address the threats 
posed by groundwater condifions at this Site. 

Residual amounts of COCs with residual risk within the acceptable risk range are 
expected to remain in portions ofthe groundwater aquifer after RAOs and containment 
standards for these chemicals have been achieved. Assuming the contaminant sources are 
controlled, the altemafive with containment plus mass removal is projected to achieve 
containment goals throughout the OU-5 aquifer up to 40 percent faster than the other 
alternative with containment alone. 

The final contaminated soil area remedy altemafives for areas C4, C41, lOD and 1 ID with 
immobile contaminants will permanently remove known contaminants from the surface 
soil to levels that are protective for uru-estricted use. Altematives using soil vapor 
extraction for areas with VOCs will permanently remove most VOCs originating at those 
locafions. Subsurface soil conditions will physically limit the effecfiveness of SVE to 
achieve cleanup levels in a timely fashion. The altemative for the VOC-contaminated soil 
areas with capping alone would not meet the criterion for permanence and treatment to the 
maximum extent possible. 

All the evaluated altemafives have the ability to maintain reliable protection of human 
health and the environment over time. Institufional Controls for groundwater and soil 
areas include environmental and land use restrictions; existing CADPH regulations on 
operafions of potable water suppliers (i.e., monitoring, sampling, shut-down of wells as 
necessary and approval of new well locafions); and county approval of new well use 
permits. Aerojet will also be required to provide public notice of new well restrictions. 

Short-term Effecfiveness: Short-term effectiveness addresses adverse impacts that may be 
posed to workers, the community, and the environment during constmction of the remedy. 

Both interim groundwater altematives are assigned a high ranking for short-term 
effectiveness, although the Containment with Mass Removal altemative is likely to result 
in longer constmction time. Neither altemative poses unmitigable risks to the community 
during constmction, nor do any of the altematives pose unmifigable risks to workers 
beyond typical hazards associated with large constmcfion projects. Noise and dust 
abatement during constmction, and on-Site treatment or off-Site disposal ofthe 
contaminated drill cuttings and purge water, would protect the community during 
constmction. 

Excavation and soil vapor extraction altematives for contaminated soil area cleanup 
similarly could involve potential risks to workers during implementation ofthe remedy. 
These short-term risks to workers can be readily mitigated through noise and dust 
abatement during constmcfion, and on-Site treatment or off-Site disposal ofthe 
contaminated soil and soil vapors. Soil vapor mitigafion is required for constmction in 
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areas where VOCs may pose a short-term inhalation risk. Aerojet controls access at all 
contaminated soil areas and sunounding areas; noise and dust abatement and management 
of off-property vehicle traffic will provide effecfive short-term protecfion ofthe 
community. 

Implementability: Clear evidence at the Aerojet Site demonstrates the implementability of 
the groundwater remedy. Much ofthe remedial action for the groundwater remediation in 
OU-5 has been constmcted and is cunently operafing. Also, a similar groundwater 
remedy is operafing successfully at OU-3. All soil remedies are proven remedial 
technologies. The soil vapor extraction systems are expected to have limitafions in 
achieving final cleanup objectives. Control of sources in future OUs and long-term 
mitigafion in buildings constmcted on these areas will be needed. 

Cost: Tables 2.13 and 2.14 provide specific cost esfimates for each groundwater and 
contaminated soil area altemative, with detailed costs presented in Appendix C for 
groundwater and Appendix D for contaminated soil areas. 

Using a 30-year present-worth method, the interim groundwater altemative with 
Containment plus Mass Removal may be less than ten percent more expensive than 
Containment alone. However, the costs for Contairunent with Mass Removal becomes 
less expensive than containment alone considering a more realistic comparison of costs 
that incorporate the potential durafion ofthe action, assuming control ofthe contaminant 
sources. 

The cost for adding SVE to areas 32D, 34D, 35D and 38D increases the overall costs of 
remediafion ofthe soil areas by an estimated $0.67 million, which is about 65 percent 
more expensive than capping alone. In terms of overall cost of OU-5, an increase ofthis 
level is quite small while achieving improvement in several criteria including long-term 
effectiveness, reducfion of mobility through treatment, and state and community 
acceptance. 

State Acceptance: The State of Califomia supports both groundwater and soil altematives 
to prevent potential migration ofthe contaminant plumes. USEPA addressed certain State 
comments regarding final cleanup standards for groundwater by acknowledging that the 
groundwater actions are interim remedies with the final cleanup objectives to be 
addressed in the final Sitewide remedy selection process consistent with national 
Superfund policy. The State is overseeing implementation of groundwater cleanup 
remedies at IRCTS and White Rock Road North Dump areas in the southwestem and 
southeastem comers ofthe Aerojet Site. Differences in cleanup goals between those 
projects and OU-5 may produce inconsistencies in cunent remedies. An evaluafion ofthe 
effectiveness of the groundwater remedy during the five year reviews will need to address 
this issue. Coordinafion and integrafion of USEPA's cleanup and the State's remediafion 
efforts for IRCTS and White Rock Road North Dump also will be reviewed in the final 
Sitewide remedy selecfion. 
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Community Acceptance: The community including local water providers expressed a 
preference for a remedy with lower cleanup standards consistent with state policies. The 
groundwater containment is an interim remedy and USEPA will evaluate groundwater 
restoration and cleanup levels in the final Sitewide remedy selection. The community 
supported the Proposed Plan's approach to more rapid migration control and remediation 
of contaminated groundwater. Community members raised issues regarding the 
suitability of development ofthe contaminated soil areas. USEPA rigorously researched 
the local land use planning process and cunent planning effort and incorporated these 
considerations in the remedy. The community generally endorsed cleanup to unrestricted 
use wherever possible in preference to the use of commercial or industrial future use 
assumptions. 

2.11 Primidpal Threat Wastes 

The principal threat concept is applied to the characterization of source materials at a Superfund 
site considered to be highly toxic or highly mobile which generally cannot be contained in a 
reliable manner or would present a significant risk to human health or the environment should 
exposure occur. OU-5 applies primarily to contaminated groundwater. Contaminated 
groundwater generally is not considered to be a source material but NAPLs may be viewed as 
source material. There are no known source areas or NAPLs in the groundwater portion of OU-5 
and as a result principal threat waste was not considered for the groundwater portion of OU-5. 

Surface soil containing chemicals of concem that are relatively immobile or readily contained, 
such as in areas lOD, 1 ID, and C4, are not considered to be principal threat wastes. The VOCs in 
the soil and vadose zone in areas 32D, 33D, 34D, 37D, and 38D could be considered mobile. The 
selected remedy removes the contaminants by extracting the VOCs at those locafions where the 
source is primarily from the soil or vadose zone within OU-5. The selected remedy also 
addresses the VOCs in areas 7D and FCS, although the source is from water contamination 
migrafing laterally from parts ofthe Aerojet Site which will be fully addressed in other OUs. 
The perchlorate contamination in area C41 that is not removed by excavation ofthe surface soil 
to ten feet bgs will be readily contained by the groundwater containment and remediation remedy. 

2.12 Selected Remedy: Preferred Alternative 

Based on cunent information, USEPA is selecting as the remedy for OU-5 Groundwater 
Containment with Mass Removal, Soil Cleanup to Unrestricted Use, and SVE at contaminated 
soil areas 32D, 34D, 35D and 38D. 

The Groundwater Containment with Mass Removal altemafive inhibits downgradient migration 
of contamination into OU-5 from source areas and removes substanfial contaminant mass, 
improving the long-term effectiveness ofthe interim action by reducing the cost and difficulty of 
operating existing extraction and treatment facilities by preventing highly contaminated 
groundwater from reaching these systems. Assuming control of contaminant sources, the Mass 
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Removal alteniative would reduce the eventual cost, difficulty, and time required for hydraulic 
control and eventual restorafion ofthe aquifer. The cost difference between altemafives is less 
than ten percent, which is not significant. 

The more rigorous treatment of contaminated soil areas to residential risk levels, including SVE 
at contaminated soil areas 32D, 34D, 35D and 38D, is wananted by plans for future mixed 
residential, commercial and industrial land use. The active soil vapor extraction altemative at 
these areas also better meets the criteria for long-term effectiveness and reduction of toxicity, 
mobility or volume through treatment. The altematives selected as final remedies for 
contaminated soil areas are supported by the State and the community. 

USEPA believes these altematives meet the threshold criteria and provides the best balance of 
tradeoffs among the altematives. The USEPA expects the prefened altemative to satisfy the 
following statutory requirements of CERCLA Secfionl21 (b): (1) to be protective of human 
health and the environment; (2) to comply with ARARs; (3) to be cost effective; (4) to utilize 
permanent solutions and altemative treatment technologies or resource recovery technologies to 
the maximum extent practicable; and (5) to satisfy the preference for treatment as a principal 
element. 

2.12.1 Summary ofthe Rationale for the Selected Interim Groundwater Remedy 

The principal factors considered in selecting the prefened groundwater remedy are: 1) 
Contaminated groundwater is contained within the existing plume, completing the containment 
ofthe off-property Aerojet plume; 2) Mass Removal effectively reduces the amount of residual 
contamination migrating into the OU-5 groundwater area, improving the reliability and long-term 
effectiveness ofthe containment by maintaining a more consistent and lower concentration for 
the extraction and treatment systems at the outer edge ofthe plumes; and 3) Long-term cleanup 
goals for aquifer restoration, which will be selected in the Sidewide remedy, can be attained as 
much as 40 percent faster with Mass Removal than with Containment alone, assuming control of 
the contaminant sources migrafing into OU-5. 

2.12.2 Summary ofthe Rationale for the Se!lected Contaminated Soil Areas Remedy 

The principal factors considered in selecting the prefened contaminated soil area remedies are: 
1) Active excavation and Soil Vapor Extraction provides effective permanent long-term remedies 
that achieve the USEPA preference for treatment to reduce toxicity and mobility ofthe 
contaminants, 2) Cleaning to unrestricted use levels provides a greater protectiveness and 
flexibility for plarmed and unplanned changes in future land uses ; and, 3) Acfive SVE provides a 
more rapid remediafion than capping of VOC-contaminated soil alone. The 30 year present value 
cost for the prefened soil remedies is $0.67 M more expensive than the altemative without active 
SVE at areas 32D, 34D, 35D and 38D. With the potential for change in future land use, this 
increased cost is relatively minimal for the flexibility in future land use options. 

54 



2.12.3 Description ofthe Selected Interim Groundwater Remedy 

The groundwater portion ofthe OU-5 remedy includes the following actions: 

• Contain contaminated groundwater off-property within OU-5 to the levels set forth in 
Table 2.7 with groundwater extraction and treatment (GET) in all contaminated layers of 
the aquifer to prevent further contamination ofthe aquifer, utilizing existing GET 
components where effective and practicable; 

• Remove additional contaminant mass from the contaminated groundwater on- property 
using groundwater extraction and treatment in all contaminated layers ofthe aquifer; 

• Treat extracted groundwater using reliable, proven treatment methods including biological 
treatment or resin adsorption for perchlorate, ultraviolet oxidation for NDMA, and carbon 
filtration, chemical oxidation or air stripping for residual Volatile Organic Compounds 
(VOCs) and 1,4-dioxane; 

• Use the treated groundwater for non-potable purposes such as industrial cooling, 
discharge to surface water or discharge to land. Aerojet may provide the extracted water 
to a drinking water providers for treatment for potable or non-potable uses. The water 
providers are subject to all applicable federal drinking water standards as well as 
Califomia Department of Public Health, Division of Drinking Water and Environmental 
Management requirements. Discharge of treated water to on-Site surface water will 
comply with the substantive requirements ofthe current National Pollution Discharge 
Elimination System (NPDES) permit in effect at the Aerojet site (See Table 2.16). Any 
temporary discharge to ground on-Site will also meet substantive requirements contained 
in Waste Discharge Requirements issued by the RWQCB (also Table 2.16). Discharge of 
treated water to off-Site surface water or off-Site use as non-potable water will comply 
with applicable federal and State water standards; 

• Prepare plans for water replacement contingencies in OU-5 consistent with the 
requirements for OU-3, and implement the plans as necessary; 

• Implement selected Insfitudonal Controls (ICs) including prohibifions on access to 
groundwater on the land overlying the contaminated groundwater. These restrictions will 
be implemented through a recorded declaration of Covenants and Environmental 
restrictions pursuant to Califomia Civil Code Section 1471, whereby Aerojet covenants to 
impose these restrictions. These covenants and environmental restrictions will be binding 
to Aerojet's successors and assigns as covenants mrming with the land. The State of 
Califomia and USEPA (as a third party beneficiary) will have the right to enforce these 
restrictions. Any lease or sale of Aerojet property overlying the contaminated 
groundwater in OU-5 shall be subject to the following restricfions: 

o No recharge of groundwater unless and unfil expressly permitted in writing by 
USEPA and the RWQCB; 
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o No injection into the groundwater unless approved in writing by USEPA and the 
RWQCB; 

o No sustained extraction of groundwater encountered during constmction without 
written approval by USEPA and the RWQCB. 

Aerojet shall give written notice ofthe groundwater contamination to each buyer, lessee, 
renter and mortgagee of any of these lands and every lease, deed, mortgage or instmment 
conveying any part of these lands shall expressly provide that it is subject to this 
Declarafion of Covenants and Environmental Restrictions. 

Monitor groundwater at existing and new monitoring wells, drinking water wells, 
inigafion wells and up-gradient sentinel wells, to verify and evaluate plume control, and 
effectiveness ofthe remedy conducted as part ofthe exisfing Groundwater Monitoring 
Plan for the Aerojet Site. Addifional monitoring wells may be required as necessary to 
evaluate the effectiveness ofthe remedy; 

Manage groundwater within OU-5 in coordination with the OU73 groundwater 
management zone to maintain water levels and to prevent adverse impact on the remedy. 

2.12.4 Description ofthe Contaminated Soil Area Remedy 

• Areas lOD and I I P . Excavate the contaminated surface soils and sediments in areas 
lOD and 1 ID to the performance standards hsted in Table 2.11 for uru-estricted use ofthe 
land based on residential risk levels; 

• Areas C4 and C41. Excavate contaminated surface soil in area C4 and C41 laterally and 
to a minimum ten foot depth to the performance standards listed in Table 2.11 for 
uru-estricted use of the land based on residential risk levels unless the cleanup levels are 
reached at a shallower depth. Lateral as well as horizontal surfaces shall be tested to 
ensure attainment of soil cleanup goals. Treat the excavated soil to remove the 
contaminants to cleanup levels or transport contaminated soil to an approved landfill. The 
excavated area shall be refilled with material that meets the residential soil criteria. If 
waste is left in place deeper than ten feet, land use controls will be necessary to protect 
against exposure resulting from excavation to depths greater than ten feet; 

• Areas 32D, 34D, 35D and 38D. Install and operate a vapor extraction system in soil 
areas 32D, 34D, 35D and 38D to remove VOCs from subsurface soil to the performance 
standards listed in Table 2.12 for unrestricted use ofthe land based on residential risk 
levels. A temporary asphalt cap or equivalent shall be constmcted over the surface to 
improve capture ofthe VOCs. Contaminants in the vapors shall be captured and treated by 
granulated carbon or destroyed using a catalytic oxidafion system with air monitoring. 
Land use will be restricted to commercial or industrial use through appropriate land use 
covenants and employing soil vapor mitigation methods as necessary, until the cleanup 
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attains unrestricted use levels of VOC COCs based on USEPA Region 9 Soil Vapor 
Screening Levels (Table 2.12), adjusted with locafion- and depth-specific attenuafion 
factors approved by USEPA; 

Areas 7D, 33D and FCS. Control the risks from elevated VOCs measured in the vadose 
zone in soil areas (each about 0.1 acres) and the Former Company Store location (FCS, 
approximately 3.4 acres), using vapor mitigation systems that prevent movement of 
contaminant vapors into buildings constmcted at these locations. The RI concluded that 
neither soil excavation nor soil vapor extraction would be protective unfil levels of VOCs 
in the groundwater are reduced by controlling sources outside OU-5. Vapor mitigation 
systems may include vapor baniers and venting of vapors from beneath the stmcture. 
Appropriate monitoring and land use covenants are required for either residential or 
commercial use of these locations until the potential threat of vapor intmsion is removed, 
based on USEPA Region 9 Soil Vapor Screening Levels (Table 2.12), adjusted with 
location- and depth-specific attenuation factors approved by USEPA; 

Institutional Controls. Implement restrictions on the future use of contaminated soil 
areas that have not attained residential cleanup objecfives through a recorded Declaration 
of Covenants and Environmental Restrictions pursuant to Califomia Civil Code Section 
1471, whereby Aerojet covenants to impose these restricfions. These covenants and 
environmental restrictions will be binding to Aerojet's successors and assigns as 
covenants mnning with the land. The USEPA and Califomia EPA will have the right to 
enforce these restricfions. Aerojet shall give written notice ofthe groundwater 
contamination to each buyer, lessee, renter and mortgagee of any of these lands and every 
lease, deed, mortgage or instmment conveying any part of these lands shall expressly 
provide that it is subject to this Declaration of Covenants and Environmental Restrictions; 

Zone 4 Landfill. The landfill in the northem portion of OU-5 (Zone 4) is not included in 
the proposed acfions for OU-5. EPA will review the monitoring results ofthe solid waste 
landfill closure to ensure both soil and groundwater protectiveness from this potential 
source of contamination. EPA expects that all potenfial risks from this landfill will be 
satisfactorily addressed by the approved landfill closure process with State and County 
oversight. If potenfial risks from the landfill are not adequately addressed, EPA will 
evaluate altematives in an Explanation of Significant Differences or a ROD amendment. 

2.12.5 Expected Outcomes ofthe Selected Remedy 

The expected outcomes ofthe Selected Interim Groundwater Remedy are the containment of 
groundwater contamination at the cunent extent of the plumes to protect uncontaminated 
drinking water sources, reliable long-term operation of the containment through mass removal of 
highly contaminated groundwater migrating into OU-5, and reducing the fime and cost for 
restoration ofthe aquifer to beneficial use (drinking water source) once the final Sitewide remedy 
is selected and assuming control of contaminant sources. Containment levels for groundwater are 
provided in Table 2.7. 
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The expected outcomes ofthe contaminated soil area remedies include the restoration ofthe 
contaminated areas to levels protective of expected future land uses. Additionally the remedy will 
monitor and control remaining contamination. 

2.13 S ta ty to ry Determimiatiomis 

This secfion provides a brief. Site-specific description of how the selected interim groundwater 
remedy and the final contaminated soil area remedy satisfy the statutory requirements of 
CERCLA §121 (as required by NCP §300.430(f)(5)(ii)), and explains the five-year review 
requirements for the selected remedy. 

2.13.1 Protection of IHuman Health and the Environment 

Under its legal authorities, USEPA's primary responsibility at Superfund sites is to undertake 
remedial acfions that achieve adequate protection of human health and the environment. 

The selected interim groundwater remedy will reduce human health risk by limiting the spread of 
highly contaminated groundwater into clean and less contaminated portions ofthe aquifer, 
reducing the likelihood and magnitude of human exposure to contaminated groundwater. The 
mass removal aspect ofthe remedy targets highly contaminated groundwater in the portions of 
OU-5 nearer the contaminant sources on Aerojet property. Exposure to contaminated 
groundwater through drinking water supplies is the area of potential risk addressed by the interim 
groundwater remedy. The selected remedy will contain the off-property contaminafion in all four 
OU-5 groundwater Zones and treat the water to discharge standards meeting the substantive 
requirements of a National Pollution Discharge Eliminafion System (NPDES) permit (See Table 
2.16) or all applicable standards for off-Site reuse or disposal. Exposure levels will be within the 
acceptable risk range of IO'"* to 10"̂  for carcinogenic risk and below the Hazard Index of 1 for 
non-carcinogens. 

If no action is taken, contaminated groundwater will continue to spread, increasing the likelihood 
of future increases in contaminant concentrations in downgradient porfions ofthe aquifer, 
increasing risk by increasing the likelihood of and magnitude of exposure, and increasing the 
eventual cost, difficulty, and time required for restoradon ofthe aquifer. 

The selected interim groundwater remedy includes above-ground water treatment systems to 
remove the COCs (primarily VOCs, perchlorate, and NDMA) from the extracted groundwater. 
After treatment, the extracted groundwater will achieve all containment goals identified in this 
ROD. The remedy also requires compliance with ARARs associated with the disposal of 
treatment residuals and control of air emissions, if any, to eliminate or minimize short-term risks 
and cross-media impacts. The remedy includes an extensive monitoring program to evaluate the 
performance of the remedy. 

There is no known exposure pathway in which ecological receptors could be exposed to 
contaminated groundwater at the Site. 
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The selected final remedy for contaminated soil areas addressed potential risks to eleven areas on 
Aerojet property that may be considered for future residential and non-residential uses. The 
remedy will reduce the potential for human health risk by removing contaminated surface soils to 
levels protective of residential land use. Areas with VOCs that pose a potential risk for soil vapor 
intmsion are addressed by active soil vapor extraction and, as necessary, mitigation of vapor 
intmsion for future stmctures and Institutional Controls to limit exposure. 

If no action is taken on contaminated soil areas, potential exposure for either residents or workers 
would exceed acceptable risk levels. 

The selected final remedies include excavation of surface soils with on-Site treatment (e.g., 
standard biological treatment for perchlorate) or off-Site disposal at a secure landfill, monitoring 
to ensure protectiveness of the groundwater through the interim groundwater containment 
remedy, capping and soil vapor extraction of VOCs and vapor mitigation and institutional 
controls as necessary to limit exposure. 

After the remedies are implemented, the soil areas will achieve all ARARs idenfified in this 
ROD. The remedy also requires compliance with ARARs associated with the disposal of 
treatment residuals and control of air emissions, if any, to eliminate or minimize short-term risks 
and cross-media impacts. The remedy includes an extensive monitoring program to evaluate the 
performance of the remedy. 

. The ecological health assessment determined there are no ecological risks within OU-5 that 
require action. The RI indicated a cunent lack of suitable habitat in impacted areas and exposure 
ofthe ecological receptors to elevated background levels of COPCs that are not associated with 
OU-5 releases. 

2.13.2 Compliance with Applicable or Relevant and Appropriate Requirements 

Remedial acfions selected under CERCLA must comply with all ARARs under federal 
environmental laws or, where more stringent than the federal requirements. State environmental 
or facility siting laws. Where a State has delegated authority to enforce a federal statute, such as 
RCRA, the delegated portions of the statute are considered to be a Federal ARAR unless the 
State law is broader in scope than the federal law. Applicable or relevant and appropriate 
requirements are identified on a site-specific basis from information about site-specific 
chemicals, specific acfions that are being considered, and specific features ofthe site location. 

There are three categories of ARARs: (1) chemical-specific requirements; (2) location-specific 
requirements and (3) acfion-specific requirements. Chemical-specific ARARs are risk-based 
cleanup or containment standards or methodologies which, when applied to site-specific 
conditions, result in the development of standards for COCs. For interim groundwater 
containment actions, ARARs for the final chemical-specific standards will be addressed and 
modified as necessary during the final Sitewide remedy selection process. 
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Location-specific ARARs are restrictions placed on concentrations of hazardous substances or 
the conduct of activifies because ofthe special locafions, which have important geographical, 
biological or cultural features. Examples of special locafions include wetlands, flood plains, 
sensitive ecosystems and seismic areas. 

Action-specific ARARs are technology-based or activity-based requirements or limitations on 
actions to be taken to handle hazardous wastes. They are triggered by the particular remedial 
activities selected to accomplish a remedy. 

Where no ARARs exist for a given chemical, action or locafion, USEPA may consider non-
promulgated federal or State advisories and guidance as To Be Considered criteria (TBC). 
Although .considerafion of a TBC is not required, if standards are selected based on TBC, those 
standards are legally enforceable as performance standards. 

The ARARs are frozen at the time the ROD is signed, but off-Site requirements are not,, 
including requirements applicable to treated water delivered to the drinking water supply., 
Offsite requirements in effect at the fime the action occurs must be met, even if they differ from 
those in effect at the fime the ROD is signed. 

The OU-5 interim groundwater remedy and the final contaminated soil remedy will comply with 
ARARs as described in Table 2.15, except when addifional studies and invesfigafions may be 
undertaken pursuant to CERCLA section 104(b), 42 U.S.C. § 9604(b), ("CERCLA section 
104(b) activities") during remedial design. USEPA expects to fully comply with ARARs during 
most CERCLA Secfion 104(b) activifies, but there may be acdvifies during which USEPA 
concludes that it is not pracficable to fully comply. Such acfivifies may include discharges of 
untreated or partially treated groundwater resulting from the development and testing of new 
groundwater extraction wells, but may also include other temporary high flow, high volume 
discharges. In such cases, EPA will evaluate the practicability of fully complying with ARARs, 
and comply with the USEPA policy that removal actions "will comply with ARARs to the extent 
pracficable, considering the exigencies ofthe circumstances" 55 Fed. Reg. 8666, 8756 (Mar. 8, 
1990); see also 40 C.F.R. § 300.415(j). Studies and invesfigafions undertaken pursuant to 
CERCLA section 104(b), such as acfivities conducted during RI/FS, are considered removal 
actions." Id. 

Table 2.15 provides a complete list of ARARs for OU-5. As an interim ROD for groundwater 
containment, the remedy is designed to minimize further contaminant migration and reduce the 
risk of exposure to contaminated groundwater. Because this remedy is an interim 
acfion that does not include restoration ofthe aquifer as an objective, EPA is not, at this time, 
establishing chemical-specific ARARs as in situ cleanup goals for contaminated groundwater at 
OU-5. In situ cleanup goals will be addressed in the final Sitewide decision document. 
ARARs are frozen at the time the ROD is signed, but offsite requirements are not (e.g., drinking 
water standards applicable to treated water delivered for potable use).Because MCLs, non-zero 
MCLGs or more restricfive state ARARs will be considered as in situ cleanup standards as part 
ofthe final Sitewide cleanup remedy in the future. See Guidance for Evaluating the Technical 
Impracticability of Ground-Water Restoration (Interim Final), U.S. EPA OSWER Directive 
9234.2-25 at 5 (Sept 1993). 
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Performance Standards for containment of groundwater are the Containment Standards listed in 
Table 2.7. The Containment Standards for perchlorate, TCE and most ofthe other VOC COCs 
are the state and federal MCLs. As of November 2010, no state or federal MCLs have been 
promulgated for NDMA or 1,4-dioxane. For these emerging chemicals that lack MCLs, EPA is 
treating the Califomia EPA's Public Health Goal (PHG) for NDMA and the CDPH notification 
level for 1,4-dioxane (for which there is no PHG), which are health-based advisory levels for 
drinking water use, as criteria to be considered in setting altemative performance standards for 
containment of groundwater contamination in 0U5. PHGs and Nofification Levels are 
established as precautionary measures for contaminants that may be considered candidates for 
establishment of MCLs. 

Performance standards for treatment of extracted groundwater prior to discharge to on-Site 
surface water or non-potable uses are the substantive requirements of the cunent National 
Pollution Discharge Elimination System (NPDES) permit in effect at the Aerojet Site (See Table 
2.16). Any temporary discharge to ground on-Site shall also meet substantive requirements 
contained in Waste Discharge Requirements issued by the RWQCB (also Table 2.16). 
Discharge of treated water to off-Site surface water or off-Site use as non-potable water shall 
comply with applicable federal and State water standards in effect at the time of discharge. 

Potable supply is one authorized end use for any treated groundwater. If treated water is placed 
into a conveyance system on-Site for delivery as potable supply, MCLs are ARARs for treatment 
ofthe water on-Site. For the purposes of determining compliance with these performance 
standards, the point of compliance shall be the effluent from an on-Site treatment facility, just 
prior to its delivery to a water provider for potable end use. The ARARs are frozen at the time 
the ROD is signed, but off-Site requirements, including requirements applicable to treated water 
delivered to the drinking water supply, must be met in order to comply with the end use as 
potable water regardless of whether those requirements change over time. As a result, if an off-
Site drinking water requirement changes, the treatment system must meet whichever standard -
the performance standard selected in the ROD or the off-Site requirement - is lower. 

Performance standards in the contaminated soil areas for soil contaminants and soil vapor are the 
risk-based soil concentrafions for unrestricted use listed in Tables 2.11 and 2.12. Restricfions on 
the future use of contaminated soil areas that have not attained residential cleanup objectives will 
be implemented through a recorded declaration of Covenants and Environmental restrictions 
pursuant to Califomia Civil Code Section 1471, whereby Aerojet covenants to impose these 
restrictions. 
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Table 2.15 

r^^^^g 
- Description of ARARS for Selected Remedy 
tm£K^:fiB&^e£ aas-aitog^gg^ag 

Federal 
Regulatory 
Requirement 

State 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Califomia 
PHGs, 
Califomia 
Environment 
al Protection 
Agency, and 
OEHHA 

CDPH 
Drinking 
Water 
Notification 
Levels 

Ground
water 
(GW) 

GW 

Soil 

GW 

GW 

Federal Safe 
Drinking Water 
Maximum 
Contaminant 
Levels (MCLs); 
42 U.S.C. § 
300(0, e'^e^., 

40 C.F.R. Part 141 
(2010) 

Califomia Safe 
Drinking Water 
Act, Cal. Health 
& Safety Code § 
116365; 22 CCR 
S§ 64431 & 64444 

US EPA Regional 
Screening Levels 
(RSLs) (2010) 

Califomia 
Calderon-Sher 
SDWA of 1996, 
Califomia Health 
and Safety Code 
§ 116365 

Califomia Health 
& Safety Code § 
116455 

jtotentsiaMj^ i^^^^mm 
Chemical-Specinc ARARs 

Relevant & 

Appropriate 
(R&A) 

R&A 

To Be 
Considered 
(TBC) 

TBC 

TBC 

MCLs have been adopted for a 
number of common organic and 
inorganic contaminants. These 
levels regulate the concentrations 
of contaminants in public drinking 
water supplies and may be relevant 
and appropriate for fmal RODs 
restoring ground-water aquifers 
potentially used for drinking water. 
MCLs are Relevant and 
Appropriate as performance 
standards for on-Site treatment of 
water delivered for potable end use. 

The State has promulgated MCLs 
for some ofthe COCs that are more 
stringent than federal MCLs. 

USEPA has developed regional 
screening levels that are risk-based 
levels that are used lo screen sites 
that may require additional 
investigation or possible 
remediation. RSLs may also be 
considered in setting soil cleanup 
levels or groundwater cleanup 
levels in the absence of 
promulgated MCLs for 
contaminants. 

OEHHA has adopted PHGs for 
chemicals in drinking water. PHGs 
are levels of drinking water 
contaminants at or below which 
adverse health effects are not 
expected. 

CDPH has established drinking 
water notification levels (formerly 
known as action levels) based on 
health effects, but in some eases 
they are based on organoleptic 
(taste and odor) values for 
chemicals without MCLs. 

^ ^ ^ ^ ^ H 

MCLs are Relevant and 
Appropriate Standards for on-Site 
treatment of water placed into an 
on-Site conveyance system for 
potable end use. Where there are 
no federal MCLs for the 
contaminants, e.g., NDMA and 
1,4-dioxanc, the treatment 
standards arc based on State 
MCLs or values developed by the 
State of Califomia for drinking 
water. See Table 2.7. 

More stringent State MCLs arc 
Relevant and Appropriate 
Standards for on-Site treatment of 
water for potable end use. Where 
there arc no State MCLs for the 
contaminants, such as NDMA and 
1,4-dioxanc, the treatment 
standards are based on CA PHG 
or Drinking Water Notification 
Levels. Sec Table 2.7. 

RSLs are considered in setting 
soil cleanup levels, including soil 
vapor levels, to be protective for 
residential, commercial or 
industrial land use scenarios. 
Groundwater cleanup values are 
based on MCLs, CA PHGs or CA 
Drinking Water Notification 
Levels as listed in Table 2.7. 

In the absence of MCLs for 
NDMA, the state PHGs adopted 
by OEHHA have been considered 
during selection of performance 
standards for groundwater 
containment. 

In the absence of MCLs for 1,4-
Dioxanc, the drinking water 
notification levels established by 
CDPH have been considered 
during selection of performance 
standards for groundwater 
containment. 
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Chemical-Specific ARARs (continued) 

State 
Regulatory 
Requirement 

State 
Regulatory 
Requirement 

GW 

GW 

Water Quality 
Control Plan 
(Basin Plan) for 
the Sacramento 
River and San 
Joaquin River 
Basins (2009 
revisions), 
adopted in 
accordance with 
CA Water Code, 
Division 7, 
Sections 13240, 
and 13050 (Porter-
Cologne Act); 
Chaps. 11 & III 

SWRCB 
Resolution No. 
88-63 (Sources of 
Drinking Water 
Policy) 

Applicable 

Applicable 

Those portions ofthe Basin Plan 
which set out the designated uses 
(i.e., beneficial uses) and the water 
quality objectives based upon such 
uses are applicable requirements. 

Designates all ground and surface 
waters ofthe State as drinking 
water except where the Total 
Dissolved Solids (TDS) is greater 
than 3,000 ppm, the well yield is 
less than 200 gpd from a single 
well, the water is a geothermal 
resource or in a water conveyance 
facility, or the water cannot 
reasonably be treated for domestic 
use using either best management 
practices or best economically 
achievable treatment practices. 

The designated use for the aquifer 
at the Aerojet Site is municipal 
and aquatic water supply. The 
containment levels for the 
contaminated groundwater and 
surface water comply with the 
Basin Plan's water quality 
objectives based upon such use. 

The aquifers under the Aerojet 
Site have been identified as 
sources of drinking water. 

Location-Specific ARARs 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Floodplain 
and wetland 
protection 

Within 100-
year flood-
plain 

Executive Order 
Nos. 1I990& 
11988 

40 C.F.R. 
§264.18(b) (2010) 
and 22 CCR 
§66264.18(b) 

TBC 

Applicable 

Require avoidance of adverse 
effects, minimization of potential 
harm, and restoration and 
preservation of natural and 
beneficial values of fioodplains. 

A RCRA facility located in a 100-
year fiood plain must be 
designated, constructed, operated 
and maintained to prevent washout 
of any hazardous waste by a 100-
year fiood 

Constmcting groundwater 
treatment facilities in a 100 year 
flood plain will be avoided. If it 
cannot be avoided, the potential 
harm to the flood plain shall be 
minimized. 

Because any new treatment 
facilities in OU-5 may generate 
hazardous waste, any such facility 
constmcted within a 100 year 
fiood plain must comply with this 
requirement. 
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Location-Specific ARARs (continued) 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

State 
Regulatory 

Requirement 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Sites on or 
eligible for 
inclusion on 
the National 
Register of 
Historic 
Places 

Endangered 
species or 
threatened 
species 

Listed 
migratory 
birds 

Areas 
affecting 
stream or 
river 

National Historic 
Preservation Act 
(16 U.S.C. §§470, 
el seq.); ^6 C.F.R. 
Part 800 (2010) 

Substantive 
portions of the 
Endangered 
Species Act of 
1973 (16 U.S.C. 
1531 etscq.);50 
C.F.R. Part 200 
and 50 C.F.R. Part 
402(2010) 

CA Endangered 
Species Act, Cal. 

Fish & Game 
Code § 2080 

Migratory Bird 
Treaty Act; 16 
U.S.C. §§703,6'^ 
seq. 

Fish and Wildlife 
Coordination Act 
(16 U.S.C. 661 et 
seq.) And 40 §302 
(2010) 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Provides for protection of sites 
with historic places and stmctures. 
Federal agencies are required to 
take into account their undertakings 
on historic properties and afford 
the State Historic Preservation 
Office a reasonable time to 
comment. 

Federal agencies are required under 
Section 7 ofthe ESA to insure that 
their actions do not jeopardize the 
continued existence of a listed 
species or result in destmction of 
adverse modification of its critical 
habitat (16 U.S.C. §1536). If the 
proposed action may affect the 
listed species or its critical habitat, 
consultation with the .USFWS may 
be required (50 C.F.R. §402.14). 
Additionally, Section 9 ofthe ESA 
prohibits the illegal taking of a 
listed species (16 U.S.C. § 
1538(a)(1). 

Prohibits the illegal taking of plant 
and animal species designated as 
cither threatened or endangered in 
the state of Califomia 

Prohibits the illegal taking of 
migratory birds 

Restrictions on diversion. 
channeling or other activity that 
modifies a stream or river and 
affects fish or wildlife. 

Applicable if a federal 
undertaking (cleanup) could 
adversely affect historic properties 
which are included in or eligible 
for inclusion in the National 
Register of Historic Places. The 
propcscd remedial altematives are 
not expected to not alter or 
destroy any known prehistoric or 
historic archeological features in 
OU-5 of the Aerojet Site. 
However, because there is always 
a possibility that buried historic or 
prehistoric remains could be 
discovered during such actions, 
this requirement would require 
action to address such areas. 

Two endangered fioral species are 
known to occur within 
Sacramento County: the 
Sacramento Orcutt grass (Orcuttia 
Viscinda) and the Boggs Lake 
hedge hyssop (Gratiola 
Heterospala). Four listed wildlife 
species are expected to occur 
within 25 miles ofthe Aerojet 
Site: Bald Eagle, Peregrine 
Falcon, Giant Garter Snake, and 
the Valley Elderberry Longhom 
Beetle. The Aerojet Site may be a 
habitat for the Burrowing Owl, a 
species of concern in CA. Any 
action that may impact or threaten 
to impact an endangered species 
shall comply with this 
requirement. 

See Federal ESA above. 

The Aerojet Site may be a habitat 
for the Burrowing Owl, a species 
of concem in CA. 

Applicable if a water body will be 
controlled or modified by the 
action. 
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Location-Specinc ARARs (continued) 

State 
Regulatory 
Requirement 

Streambed or 
riverbed 
alterations 

Substantive 
Requirements of 
Cal. Fish & Game 
Code§ 1602 

Applicable 
Prohibits substantial diversion or 
obstmction ofthe natural flow of, 
or a substantial change ofthe bed 
or channel of a river, stream or 
lake. Prohibits the deposit or 
disposal of debris or waste where it 
may pass into any river, stream or 
lake. 

Applies to grading and filling 
activity. 

State 
Regulatory 
Requirement 

Restrictions 
relating to 
land and 
groundwater 

Cal. Civ. Code 
§1471; 22 CCR 
§ 67391.1(a), (d) 
(2010) 

R&A Substantive requirements for 
placing an environmental 
restrictive covenant on 
contaminated land in the state of 
Califomia. 

Require Aerojet to record 
environmental restrictive 
covenants on contaminated land 
and to name EPA as a third party 
beneficiary in the covenants. 

Action-Specific ARARs 

Federal 
Regulatory 
Requirement 

Dredge and 
Fill 

33 U.S.C. §§ 
1251, er seq. and 
40 C.F.R. Parts 
230 & 231 
(2010) 

R&A Regulates discharge of dredged or 
fill material into waters ofthe 
United States, including wetlands. 

Substantive portions applicable. 
Pennit is not required for on-Site 
activities. 

Federal 
Regulatory 
Requirement 

Generation 
of waste 
from 
constmction 
& operation 
due to 
remedial 
action 
selected 

40 C.F.R. Part 
261(2010) and 
22 CCR §66261 
(2010) 

Applicable Establishes procedures and 
numeric limits for identification 
and management of characteristic 
hazardous wastes, listed hazardous 
wastes, and State-only (non-
RCRA) hazardous wastes. 

These requirements are applicable 
to management of waste materials 
generated as a result of 
constmction ofthe selected 
remedial action or operation of a 
groundwater treatment plant. 

Federal 
Regulatory 
Requirement 

Generation 
of waste 
from 
constmction 
& operation 
due to 
remedial 
action 
selected 

40 C.F.R. 
§262.11 (2010) 
and 22 CCR 
§66262.11 
(2010) 

Applicable Requires waste generators to 
determine if wastes are hazardous 
wastes and establishes procedures 
for such determinations 

These requirements are applicable 
to management of waste materials 
generated as a result of 
constmction ofthe selected 
remedial action or operation of a 
groundwater treatment plant. 

Federal 
Regulatory 
Requirement 

Storage of 
hazardous 
wastes for 
treatment or 
disposal off-
Site 

40 C.F.R. 
§262.34 and 22 
CCR. 
§66262.34 
(2010) 

Applicable Specifies maximum amounts and 
maximum periods for accumulation 
of hazardous waste on-site under 
generator status 

These requirements are potentially 
applicable to management of 
waste materials generated as a 
result ofconstmction ofthe 
remedial action and operation of 
any groundwater treatment plant 
if these waste materials are 
hazardous wastes. 

Federal 
Regulatory 
Requirement 

Shipment of 
hazardous 
substances 
off-Site 

42 U.S.C. § 
9621(d)(3); 40 
CF.R § 300.440 
(2010) 
("Offsite Rule") 

Applicable Hazardous substances from a 
CERCLA response action that must 
be transferred off-Site for disposal 
or treatment must be transferred to 
a facility in compliance with 
RCRA, TSCA, and other 
applicable federal and state law. 

Applicable to hazardous wastes 
from treatment facilities and to 
wastes from remedial actions that 
must be disposed of off-Site. 
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Federal 
Regulatory 
Requirement 

Slate ' 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 
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Discharge to 
inland 
surface water 

Discharge to 
surface water 

Discharge to 
surface water 

Storm-water 
manage
ment 

Air 

National Toxics 
Rule, 40 C.F.R. 
§§ 131.6& 
131.38(2010) 

(CA Toxics 
Rule) 

SectionlV-16 
(Policy for 
Application of 
Water Quality 
Objectives) of 
the Basin Plan 
for Sacramento 
River and San 
Joaquin River 
Basins (2009 
rev.) 

National 
Pollutant 
Elimination 
Discharge 
System 
(NPDES) Permit 
40 C.F.R. Parts 
122 and 125 and 
23 CCR 2235 et 
seq. 

40 C.F.R. Part 
122.26(2010) 
and 23 CCR 
§2235 et seq. 
(2010) 

Air Emission 
Standards for 
Process Vents; 
40 C.F.R. §§ 
265.l030-i035 
(2010);22CCR 
§§66265.1030-
66265.1035 

Aclion-Specifit 

Applicable 

TBC 

Applicable 

Applicable 

R&A 
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AR>\Rs (continued) 

Establishes the appropriate aquatic 
and human health criteria for 
priority toxic pollutants in inland 
surface waters and enclosed bays 
and estuaries. Included in the 
National Rule are EPA 
promulgated specific criteria for 
certain water bodies in Califomia 
the presence or discharge of which 
could reasonably be expected to 
interfere with maintaining 
designated uses. 

Allows for the use of mixing zones 
as part of a determination of 
whether water quality is being 
maintained in the receiving water. 

Establishes treatment and 
monitoring requirements for 
discharges to surface water. 

Establishes, monitoring, and 
pollutant control requirements for 
storm water from industrial 
activities 

Applies to treatment, storage, and 
disposal facilities with process 
vents associated with solvent 
extraction or air or steam stripping 
operations managing RCRA 
hazardous wastes with organic 
concentrations of at least 10 ppm. 
These operations must reduce total 
organic emissions below specified 
device to reduce total organic 
emissions by 95 percent by weight. 
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May be applicable for off-Site 
discharge subject to NPDES 
permits and for on-Site discharge 
subject to substantive 
requirements of an NPDES 
permit. 

This requirement may be a 
perfonnance standard if treated 
water is discharged to surface 
water. 

Discharge to surface water on-Site 
will comply with Ihe substantive 
requirements of an NPDES Permit 
(See Table 2.15); discharge to 
surface water off-Site will require 
a NPDES Permit. 

The substantive requirements 
would be applicable if 
constmction activities associated 
with the remedial action disturb 
an area of 5 acres or greater. 

The requirements are relevant and 
appropriate for groundwater 
extraction and air-stripping 
operations for the remedy where 
organic concentrations arc at least 
10 ppm. 

66 



iWlfpX!r% ' • Sflsfflnm . .- :[Ssgtrfln?8nTOJifl?t sosm ISijiitHjMh(iirlMiiijiilrtaiituiffc( .... ' , . . AgQftnD 03) (its W t a D (to iftflteto 
IS:<i;fii]L/tiuiiiu& 

Action-Specific ARARs (continued) 

State 
Regulatory 
Requirement 

Air 
Sacramento 
Metropolitan Air 
Quality 
Management 
District Rules 

Cal. Health & 
Safety Code, §§ 
39602, 39606, 
40001 

Rule 402 
Nuisance 

Rule 403 
Fugitive Dust 

Rule 404 
Particulate 
Matter 

Rule 441 
Organic Solvents 

Applicable Limits emissions of dust, 
particulates and organic solvents to 
the air. 

May apply to remedial actions 
involving ground disnirbing 
activities and to emissions from 
treatment facilities. 
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Table 2.16 - Substantive Requirements in Current (November 2010) NPDES Effluent Limitations at Aerojet 
Site 

Constituents 

Volatile Organics 1) 

Perchlorate 

1,4 -Dioxane 

N-Nitrosodimethylamine 

Daily Maximum in pg /I 

0.7 

6 

6 

0.010 

Monthly Average in ng/l 

0.50 

4 

3 

0.002 

1) All volatile organic constituents listed in USEPA Method 8010 and 8020. 

The monthly average concentration of each constituent shall not exceed 0.5 ng /I. 

2.13.3 Cost-Effectiiveiniess 

EPA must select a remedy that is cost effective. The NCP defines a cost-effective remedy as one 
whose "costs are proportional to its overall effectiveness." More than one remedial altemative 
can be cost effecfive, and EPA is not required to select the most cost-effective altemafive. 
Overall effecfiveness is determined by evaluating three ofthe balancing criteria: long-term 
effectiveness; reduction in toxicity, mobility, and volume through treatment; and short-term 
effecfiveness. 

In USEPA's judgment, the selected interim groundwater remedy for OU-5 is cost-effective. 
EPA made this judgment after evaluafing the overall effecfiveness ofthe two altemafives that 
satisfied the threshold criteria and then comparing overall effectiveness to costs. EPA's 
judgment is based on the high ranking assigned the long-term effectiveness and reduction in 
toxicity, mobility, and volume through treatment to the Containment with Mass Removal 
altemative. Estimated costs for the two altemadves were within ten percent, with Containment 
alone less expensive with a 30-year-present-worth method and Containment with Mass Removal 
less expensive considering the estimated duration ofthe remedy. 

In USEPA's judgment, the selected remedy is cost-effective for the final remedy for the 
contaminated soil areas: excavafion for Areas C4, C41, lOD and 1 ID; 

for Areas 7D, 33D and FCS; and 
Areas 32D, 34D, 35D and 38D. . USEPA made this judgment after evaluafing 

the overall effectiveness ofthe altematives that satisfied the threshold criteria and then 
comparing overall effectiveness to costs. USEPA's selecfion ofthe remedy for Areas 32D, 34D, 
35D and 38D is also based on the higher ranking assigned to Capping with SVE for long-term 
effectiveness and reduction in toxicity, mobility, and volume through treatment compared to 
Capping alone. Although Capping with SVE is $0.67 Million more expensive than Capping, 
USEPA has concluded that the incremental cost ofthe remedy provides a significant increase in 
overall effectiveness in preventing VOC exposure, given the planned future development ofthe 
area and sunounding Aerojet property. 

EPA judges the No-Action Altematives as neither protective of human health nor cost-effective. 
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2.13.4 UtiMzatiion of Permanent Solutions and Alternative Treatment Technologies to 
the maximum Extent Practicable 

USEPA has determined that the Selected Remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a practicable manner at the 
Site. Of those alternatives that are protective of human health and the environment and comply 
with ARARs, USEPA has determined that the selected alternatives provide the best balance of 
trade-offs in terms of the five balancing criteria, while also considering the statutory preference 
for treatment as a principal element and considering State and community acceptance 

2.13.5 Preference for Treatment as a Principal Element 

There are no known source materials or NAPL in OU-5. The largest human health risk is 
exposure to contaminated groundwater. The selected remedy will treat the contaminated 
groundwater between the on- and off-property extraction well systems to the containment levels, 
but will require coordination with other OUs to be fully effective. The off-property extraction 
system will contain the contamination at the leading edge, preventing further spread of 
contamination above contaimnent levels into clean portions ofthe regional aquifer. The 
extraction systems in more highly contaminated parts of the OU-5 groundwater will help contain 
the contamiriation moving from the source areas and efficiently remove a significant mass of 
contaminants. The selected remedy provides the best reduction in volume by containing 
contamination at the containment levels, thus preventing the spread of contamination into other 
portions ofthe aquifer. The remedies for the soil areas are specific to each set of conditions, 
focusing on cleanup to levels allowing unrestricted future residential land use. The soil and 
vadose zone contaminated with VOCs will be treated to remove the contamination where 
possible. Actions to prevent exposure will be required until the sources of VOCs in shallow 
groundwater originating in upgradient OUs can be remediated. Relatively immobile 
contaminants in surface soils will be removed (e.g., metals, PCBs and perchlorate) to allow for 
uru-estricted future land use. Deep subsurface soil treatment of percolate in area C41 is not 
cunently available, so the remedy combines surface soil removal and containment of 
groundwater. 

2.13.6 Five-Year Review Requirements 

Because the interim groundwater remedy will result in hazardous substances, pollutants, or 
contaminants remaining within OU-5 above levels that allow for unlimited use and unrestricted 
exposure, a statutory review for the entire OU-5 will be conducted within five years after 
initiation ofthe remedial action, and every five years thereafter, to ensure that the remedy is, or 
will be, protective of human health and the environment. 
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2.14 DocmmemtatJoini of SigeificaeH: Clhiainiges 

Following many comments regarding attainment of the cleanup standards and the appropriate 
considerafion of final and draft Public Health Goals, USEPA is selecting an interim groundwater 
containment remedy for OU-5. Aquifer restoration goals are not being selected at this dme and_ 
will be evaluated in the final Sitewide remedy selecfion process. 

The Proposed Plan fact sheet inconectly listed the State's cleanup level for perchlorate in soil 
that is considered generally protective of groundwater. The fact sheet inadvertently omitted the 
soil vapor concentration that is protective for inhalation exposure at 10"̂  risk range for VOCs 
including TCE. These are stated correctly in the ROD. The ROD explicitly states that the 
federal MCL establishes a limit of 80 pg/L for the sum ofthe concentrafions of all four major 
trihalomethanes, which had not been clear in a table of cleanup levels included in the Proposed 
Plan fact sheet. 

In November 2010, CDPH revised its nofificafion level for 1,4-dioxane to 1 ppb following 
USEPA's August 2010 revision ofthe reference dose for this chemical. The current State 
nofificafion level replaces the earlier level of 3 ppb, established in 1998 and based on a 1990 
USEPA reference dose." USEPA's Regional Screening Level (RSL) was changed to 0.67 ppb to 
conespond to a 10' incremental cancer risk level calculated using the 2010 reference dose. The 
Califomia nofificafion level is slightly greater than the 10'̂  incremental cancer risk level 
commonly used by CDPH for nofificafion levels, reflecfing difficulty in monitoring 1,4-dioxane 
at very low concentrations. Based on the above changes, the ROD has selected 1 ppb as the 
containment level for 1,4-dioxane. 

Aerojet may provide the extracted water to drinking water providers for treatment for potable or 
non-potable uses. Water providers are subject to federal drinking water standards as well as 
Califomia Department of Public Health, Division of Drinking Water and Environmental 
Management requirements. Discharge of treated water to on-Site surface water or land shall 
comply with the substantive requirements ofthe Nafional Pollufion Discharge Eliminafion 
System (NPDES) permit cunently in effect. Discharge of treated water to off-Site surface water 
or off-Site use as non-potable water shall comply with applicable federal and State water 
standards in effect at the time of discharge. 
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PART 3 : RESPONSIVENESS SUMMARY 

3.1 S t akeho lde r Issues and USEPA Respoinises 

There was significant community response received at the public meefing and provided in 
writing during the comment period. The comments and USEPA responses are included in the 
Responsiveness Summary as Appendix A ofthis document. The water providers and the 
community supported completing the remedy as expeditiously as possible but largely were 
concemed that the interim groundwater containment standards were not strict enough. 

3.2 Teclheical a e d Legal Issues 

3.2.1 Technical Issues: 

The NDMA PQL is being improved. The current enforceable level is 5 ppt. Best 
available monitoring method technology shall be used until a PQL of less than 3 ppt 
is achieved. 

3,2.2 Legal Issues: 

Sacramento County and Aerojet have not completely resolved issues over water 
replacement. 

71 



Aerojet General Superfund Site 
Responsiveness Summary to OU-5 Proposed Plan Public Comments 

The comments listed below are summarized from comments submitted directly to EPA via letter 
or email, or provided during the 08/11/2009 public meefing. 

There were several general topics that came up in a number of comments, which wanant a 
general discussion as well as specific responses to each comment. 

General Response #1 - The groundwater cleanup values proposed are not adequate: In 
considering comments received during the Proposed Plan comment period, USEPA has 
reclassified the groundwater cleanup as an interim remedy which will contain the contaminant 
plume until USEPA develops the final cleanup standards for restoration ofthe groundwater in 
the final Sitewide remedy selection. 

Final cleanup levels for water in the aquifer are based on the objective of restoring the resource 
to its beneficial use. The aquifer sunounding the Aerojet site is used as a source of drinking 
water. The lower of either the promulgated federal or state drinking water standard (Maximum 
Contaminant Level or MCL) is used for chemicals that have been through the lengthy public 
process to balance scientific information and other societal values. For contaminants with 
federal or state MCLs, USEPA maintains a general policy of establishing Superfund 
groundwater cleanup standards at the MCL. At the time of selecting the final Sitewide remedy, 
USEPA will evaluate whether any state Applicable or Relevant and Appropriate Requirements 
(ARAR) may require an in situ groundwater cleanup level lower than the MCL. 

The Superfund program also must address risk above the general range of one additional case of 
cancer per 10,000 (IO"'') to one addifional cancer per one million (10"^). For chemicals without a 
promulgated standard, the Superfund program considers what is known about risk to public 
health, ideally to clean up each chemical of concem to reach a one in a million (10'^) risk for 
cancer or a protective level for non-carcinogens (Hazard Index = 1). A similar evaluation is 
done for the cumulative risk from all contaminants of concem at the site. USEPA calculated that 
the cumulafive cancer risk would remain within the acceptable risk range in OU-5 if all COCs 
were at the cleanup levels. 

Often the risk infonnation for chemicals without drinking water standards is not "settled" and the 
Agency must rely on esfimates based on published risk infonnation, public health advisories or 
public health goals which can be contradictory particularly for chemicals with relatively limited 
health research. Even for chemicals with fonnal drinking water standards, the health infonnation 
confinues to develop. 

Appentdix A - Aerojet OU-5 Responsiveness Summary 



Coordination and integration of USEPA's cleanup and the State's remediation efforts and 
cleanup objectives for IRCTS and White Rock Road North Dump will be reviewed in the 
Sitewide remedy selecfion. An evaluafion ofthe effecfiveness ofthe OU-5 groundwater remedy 
during the five year reviews will specifically address these issues. USEPA is required to review 
the protectiveness of the remedy every five years at a site. The Agency anticipates that the five 
year review for the Aerojet site will occur in 2015 or 2016. The review checks for changes in 
environmental standards and other new infonnadon that might affect the protecfiveness ofthe 
remedy. It also evaluates effectiveness ofthe acfion in attaining the objectives ofthe ROD. 

General Response #2 - The proposed soil cleanup levels may not be protective, particularly 
for residential use ofthe land: There are no promulgated cleanup standards for soil. For 
surface soil, the most critical exposure pathway is the dirt and dust that a child will ingest, for 
example, from putting their hands and toys to their mouths. Some chemicals can be absorbed 
through skin. Garden vegetables may also take up chemicals through their roots, and food 
consumed from back-yard gardens may be an important pathway for some chemicals and for 
some people. If the contaminated soil is within ten feet ofthe ground surface, the contaminafion 
may eventually reach the surface through digging, including constmction projects. Some 
chemicals like perchlorate salts can dissolve in water from rain or inigation that percolates 
through the soil, eventually reaching the groundwater. In that case, the Superfund program must 
consider both surface soil and groundwater objectives. Soil will also "breathe" and allow vapor 
to reach the surface. Soil vapor intmsion into buildings has been a major issue at some cleanup 
sites, particularly where the groundwater with volafile chemicals is fairly close to the ground 
surface. The risks from this pathway involve many site-specific factors including the type of 
soil, how well the chemical vapor can move through open space between the soil particles, and 
the type of stmctures on the site. The objective for soil vapor intmsion is to prevent exposure to 
unsafe levels of chemicals indoors. As for many chemicals of concem, removing the source of 
the contamination is ideal. If it proves infeasible to remove the source sufficiently, other means, 
such as indoor air mitigation systems, must be used to prevent exposure. The cleanup levels in 
the ROD (Table 2.12) are established to achieve a one in a million (10" ) risk level for cancer or a 
protective level for non-carcinogens (Hazard Index = 1). 

General Response #3 - Land use restrictions are not protective: One altemative to 
preventing or limiting exposure to chemicals of concem is to restrict how water or land can be 
used for those areas where it is infeasible to remove source materials sufficiently to protect 
against exposure to unsafe levels of chemicals of concern. As a number of commenters have 
conectly pointed out, this is not ideal because ofthe challenges faced in enforcing the way land 
is used and how pennits are followed. The long time required to reach the cleanup goals could 
also erode confidence in regulatory restrictions often called "Institutional Controls". In the 
region around Aerojet, groundwater used for public water supply is monitored for changes in 

2 

Appendix A - Aerojet OU-5 Responsiveness Summary 



water quality and water levels in the aquifer. This provides some assurances about groundwater 
restrictions. EPA will ensure the protectiveness ofthe engineering controls and insfitutional 
controls through monitoring and Five Year Reviews. 

General Response #4 - The remedy inadequately addresses impacts on surface water such 
as the American River: Impacts on surface water involve consideration of a complex set of 
issues that include the volume of water discharged to surface water, the volume in the receiving 
water and how it mixes, the chemistry of both waters and what effects might occur. Transport 
directly from groundwater into surface water does not occur at OU-5. EPA respects the site-
specific effort that has been made by the State of Califomia in developing standards (National 
Pollution Discharge Elimination Standards) for the water from the treatment plants that 
incorporate these considerafions specifically for the local water bodies. The Record of Decision 
(ROD) cites the NPDES pennit as the basis for treatment objectives for water that will be 
released to surface water. 

General Response #5 - The remedy inadequately addresses ecological risks: Evaluafion of 
ecological risks for the contaminated soil areas at OU-5 posed some challenges. USEPA is 
concemed about the potential risk to sensitive plant and animal populations from the existing 
contamination and the effects ofthe cleanup on these populafions. Secfion 4.3.2 ofthe 2009 
Remedial Investigation/ Feasibility Study provides further infonnation supporting the statement 
for no action for ecological risks. No action is wananted at OU-5 to address ecological risks due 
to the absence of suitable habitat in impacted areas, and Aerojet's plans to develop much of OU-
5 for coinmercial and residential uses. USEPA recognizes that the local, county and city 
agencies are following processes that are not under the direct control ofthe Superfund program 
which could lead to eventual commercial and residential development on part of OU-5. This 
change in land use may affect the ecosystem at the Site. 

General Response #6 - The groundwater contamination is neither fully contained nor 
sufficiently monitored, threatening the public water supply: USEPA remains committed to 
rigorous evaluafion ofthe effectiveness ofthe contaminant containment and long-term 
restoration ofthe aquifer. The Agency has inifiated the fonnal evaluation ofthe OU-3 remedy. 
The OU-5 evaluation process may be combined with that for OU-3 for coordination and 
timeliness. For both OU-3 and OU-5, USEPA and the State actively search for any indication 
that either the containment system or monitoring program requires augmentation. 
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A. WRITTEN COMMENTS RECEIVED BY MAIL OR EMAIL 

Commenter: Alex MacDonald, Senior Engineer, California Central Valley Regional Water 
Quality Control Board 

1. The proposed cleanup value for TCE (5 pg/L) which is the cunent Maximum Contaminant 
Level [MCL]) ofis not consistent with those that are being applied at the adjacent Inactive 
Rancho Cordova Test Site, at which Aerojet is a responsible party, and which will be 
affected by the containment levels proposed for OU-5. By allowing concentrations up to 5 
pg/L to continue to migrate from Aerojet, the remedy for the IRCTS will be extended an 
indetemiinate length of time having to remove the extra TCE that is above 0.8 pg/L or even 
1.7 pg/L if the new PHG were used. Is USEPA willing to fund the regulatory oversight 
costs for the extended period of fime it will take to cleanup at the IRCTS due to the 
addifion of TCE from the Superfund site? 

USEPA Response to Comment #1: As indicated in tlie ROD, the groundwater remedy 
at OU-5 is an interim remedy. USEPA is not attempting to set a cleanup standard 
in the aquifer at this time. See General Response #1. The Superfund program 
uses promulgated drinking water MCLs as cleanup goals whenever possible 
because the adoption of formal drinking water standards incorporates a wide range 
of factors in a more thorough public and scientific process. The protectiveness 
and effectiveness ofthe OU-5 interim remedy will be reviewed at the five year 
review, and USEPA will work with the State regarding the protectiveness of the 
OU-5 and OU-3 remedies and the relationships with IRCTS. The Agency will 
review and develop the final cleanup standards for the groundwater in the final 
Sitewide remedy selection. Coordination and integration of USEPA's cleanup and 
the State's remediation efforts and cleanup objectives for IRCTS and White Rock 
Road North Dump will be reviewed in the final Sitewide remedy selection. The 
question about funding of oversight may be addressed after future cleanup actions 
are in place and can be evaluated. 

2. The cleanup value for TCE is not consistent with that being applied at the remediation of 
the adjacent White Rock North Dump (WRND) where Aerojet is the responsible party and 
includes ground contamination associated with the Aerojet-General Superfund Site. The 
State Order for the WRND requires Aerojet, the remaining responsible party for the 
WRND, to clean up the plumes of pollutants undemeath and down gradient from the 
WRND, to 0.8 pg/L TCE and 6 pg/L perchlorate, among other pollutants. 

USEPA Response to Comment #2: USEPA notes the difference between USEPA and 
the State of California's policy to set groundwater cleanup levels below the drinking 
water standard. 
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3. The proposed remedy for Zone 1 does not fully take into account ARARs in establishing 
cleanup values. The RWQCB may consider revision of Order No. 96-230 to assure that 
cleanup in the American River Study Area (ARSA) will be according to State 
requirements. 

USEPA Response to Comment #3: The State has the authority to establish 
enforceable drinking water standards and may take other regulatory and permitting 
actions consistent with its authority. USEPA is not setting a cleanup standard in 
the aquifer at this time. USEPA will review the cleanup goals in the final Sitewide 
remedy selection. The Agency will also examine the effectiveness and 
protectiveness of the OU-5 interim remedy in the five year review process. 

4. Institutional controls should not be used unless it is clearly demonstrated that active soil 
remediation is not technically feasible; 

USEPA Response to Comment #4: USEPA agrees with this comment and the 
alternative selected in the ROD is consistent with this view. 

5. The perchlorate cleanup level for soil remediation specified in the Record of Decision 
should be 0.06 mg/kg and not the 0.6 mg/kg found in the proposed plan. 

USEPA Response to Comment #5: This inadvertent error has been corrected in the 
ROD and noted in the ROD as a significant change from the Proposed Plan. The 
state's risk-based soil cleanup goal for perchlorate for protection of groundwater is 
60 pg/kg, which equates to 0.06 mg/kg, as presented in Table 7-4 ofthe RI/FS. 

6. Remediation of soils at C41 should require use of ex-situ bioremediafion ofthe soils after 
excavation and retuming the soils back to the excavation or alternate location on Aerojet, 
following remediation. Thus, a majority ofthe soils that are proposed for excavation 
(outside ofthe landfill) would be retained on-site and not require transport to a disposal 
facility. 

USEPA Response to Comment #6: EPA agrees that ex-situ bioremediation would 
have certain advantages over disposal. Treatment and replacement of the soil 
from site C41 is included as an option in the ROD. This will be a consideration in 
the remedial design phase. 

7. Groundwater cleanup levels in general should be below the Maximum Contaminant Levels 
in order to fully restore the funcfionality ofthe groundwater to beneficial uses; 

USEPA Response to Comment #7: This ROD is selecting an interim containment 
remedy. USEPA is not setting cleanup standards in the aquifer at this time. 
USEPA will evaluate cleanup standards at the time ofthe final Sitewide ROD. As 
a matter of policy, USEPA sets cleanup standards for groundwater at the MCL. 
Our criteria for evaluating whether that level is consistently achieved will use a 
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conservative analytical approach to account for variability in measurement and 
other sources of uncertainty. Under the Safe Drinking Water Act, water treated to 
at or below federal MCLs is safe for human consumption. At the time of selection 
of the final remedy, USEPA will evaluate whether any state ARARs will require an 
in situ groundwater cleanup level lower than the MCL. USEPA understands that 
state and local policies and other considerations will affect whether or not the 
treated groundwater is used as a source of drinking water. 

8. One ppb (1 pg/L) should be considered when developing the cleanup values for 
groundwater. The Proposed Plan has a cleanup value for chlorofonn in groundwater of 80 
pg/L, which is based on the MCL for total trihalomethanes. Allowing the remaining 
concentrafion of chlorofonn to be 80 pg/L would not only allow the incremental cancer 
risk arising from using the groundwater for domesfic purposes associated solely with 
chlorofonn to be 8x10" , it would not allow any additional chloroform to be formed during 
the chlorination ofthe water in preparing it for public consumption 

USEPA Response to Comment #8: The federal MCL does establish a limit of 80 pg/L 
for the sum of the concentrations of all five trihalomethanes and the language in 
ROD clearly reflects this. The toxicological information for chloroform and the other 
three trihalomethanes will continue to be developed over time. This will be 
reviewed before setting final Sitewide cleanup (restoration) levels for the Site. 

9. The cleanup value for hexavalent chromium in soils is proposed to be 1.4 mg/kg, based on 
a constmcfion worker exposure. The cleanup level also needs to be protecfive of 
groundwater and should consider the recent completed toxicological studies of hexavalent 
chromium that were used by OEHHA in developing the draft public health goal of 0.06 
pg/L and by the New Jersey Department of Environmental Protection in drafting proposed 
soil cleanup levels. 

USEPA Response to Comment #9: It is our understanding that the draft PHG for 
hexavalent chromium was released in August 2009, after the preparation ofthe 
RI/FS and the Proposed Plan. The April 2009 USEPA Regional Screening Level 
(RSL) for protection of groundwater was 2.1 mg/kg, which is above the 
construction worker cleanup value. In the December 2009 RSL table, the soil 
value for protection of groundwater is 0.83 mg/kg for Chromium VI, which is based 
on a tap water RSL of 0.043 pg/L. Adjusting this value to the OEHHA draft public 
health goal of 0.06 pg/L results in a soil value of 1.2 mg/kg, which is numerically 
similar to the construction worker cleanup value. Thus, the existing cleanup level 
for chromium VI is expected to be protective ofthe groundwater pathway. The 
State has reviewed the draft ROD and does not object to the hexavalent chromium 
cleanup value for OU-5. 
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10. Placement of contaminated soils beneath roadways and applying an institutional control in 
the fonn of a deed restriction should not be a remedial altemative. With roadways subject 
to disturbance and relocation from time to time, it would be best to place the soils in an 
area on-site where it is easier to maintain isolation ofthe wastes. With Aerojet perfonning 
remediafion of soils at subsequent OU's, the estabhshment of a facility on Aerojet where 
the soils can be stored should be considered. 

USEPA Response to Comment #10: EPA agrees that soil treatment is a preferable 
alternative to institutional controls such as deed restrictions. The description of the 
relevant soil remedy in the ROD specifies: "Treat the excavated soil to remove the 
contaminants to cleanup levels or transport contaminated soil to an approved 
landfill." 

Commenter: Larry Ladd, citizen 

11. Nitrosodimethylamine, nitrosomethylethylamine, and nitrosodiethylamine are all detected 
by method 521 at levels comparable to the neutron bombardment method we now use for 
nitrosodimethylamine alone, but method 521 is significantly cheaper. It is unclear if the 
NDMA-specific frequency ofthe UV oxidation treatment system breaks up the other 
nitrosamines likely to be in groundwater beneath Aerojet. Aerojet should use method 521 
at Aerojet to protect public health and reduce analytical costs. 

USEPA Response to Comment #11: USEPA appreciates this information and the 
Agency will consider the comment during the remedial design phase. USEPA has 
been in the process of reviewing quality assurance information for alternative 
analytical methods for NDMA. 

Commenter: Cynthia Crowley, Gold River resident 

12. Citizen's health is in jeopardy because acceptable cleanup levels for perchlorate have not 
been established. 

USEPA Response to Comment #12: USEPA is using the State of California's drinking 
water standard for perchlorate as the containment objective for OU-5. The MCL is 
based on the State's current Public Health Goal for perchlorate. Any changes in 
the State MCL or establishment of a more stringent federal MCL for perchlorate 
will be examined and incorporated in the final Sitewide remedy selection process if 
scientific evidence indicates that the original level is no longer considered 
protective of human health. 
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13. Water supply protection needs to come before Aerojet property development. 

USEPA Response to Comment #13: USEPA agrees with this prioritization. 
Development may be possible while the groundwater cleanup is proceeding. Land 
use has continued along with groundwater remediation at many cleanup sites in 
California and throughout the US. Construction and development has continued in 
areas above the Aerojet off-property plume and other construction projects have 
continued on the Aerojet property. 

14. Aerojet has an obligafion to clean up the site and insure water supply quality, and the 
govemment needs to hold them accountable. 

USEPA Response to Comment #14: USEPA continues to require Aerojet to implement 
cleanup activities through enforceable orders. The State of California uses its 
authority to require Aerojet to clean up outside the Superfund site. USEPA and the 
state recover oversight costs from Aerojet. 

Commenter: Warren Truitt, President of Save the American River Association 

15. Contamination plume is still spreading and new strategies are needed to control and 
cleanup groundwater. 

USEPA Response to Comment #15: 
USEPA's interim containment remedy is intended to prevent the plume from 
spreading. USEPA and the State actively oversee the cleanup. Due to a better 
understanding of subsurface conditions (i.e., groundwater plume extent, 
hydrogeology of contaminated aquifers), the groundwater containment strategies 
for OU-5 will improve the effectiveness ofthe plume capture using existing GETs. 
Groundwater modeling techniques have also improved which has enhanced the 
ability to design more effective extraction systems. Methods for monitoring 
extraction system effectiveness have also improved to allow necessary revisions to 
optimize containment and eventual restoration of the aquifer. 

16. Cunent plume monitoring is inadequate and needs to be expanded. 

USEPA Response to Comment #16: Methods for monitoring extraction system 
effectiveness are improving. System revisions that may be needed can be more 
readily identified. Recent EPA guidance for effectively monitoring the pump and 
treat systems (i.e.; Systematic Approach for Evaluation of Capture Zones at Pump 
and Treat Systems, 2008) is currently being implemented. 
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17. Aerojet and Boeing have yet to accept their responsibility and provide any meaningful 
proposal to resolve the very serious damages to the area's water supply. 

USEPA Response to Comment #17: USEPA continues to require Aerojet to 
implement the cleanup activities through enforceable orders. The State of 
California uses its authority to require Aerojet to clean up outside the Superfund 
site. USEPA and the State recover oversight costs from Aerojet. 

Commenter: Stephen Green, Immediate Past President, Lake Natoma Heights 
Neighborhood Assn. 

18. Contamination plume is still spreading and new strategies are needed to control and 
cleanup groundwater. 

USEPA Response to Comment #18: See response to Comment 15. 

19. Current plume monitoring is inadequate and needs to be expanded. 

USEPA Response to Comment #19: See response to Comment 16. 

20. The time frame of 150 to 350 years that is needed to clean up the aquifer is too long and 
this altemative should be stricken from the proposed plan. 

USEPA Response to Comment #20: USEPA acknowledges that the estimated length 
of groundwater restoration is significant. Immediate actions to prevent exposure to 
unacceptable levels of the contamination have been in place at the site and will 
continue to operate until no longer necessary for public health protection. The 
Agency will continue to review the effectiveness and efficiency of the OU-5 remedy 
through five year reviews and make any adjustments warranted by new 
information. 

21. There is an urgent need to address contaminants leaking into Buffalo Creek. Defonned 
species have been observed. 

USEPA Response to Comment #21: Buffalo Creek was not included in the OU-5 
remedy because it is located upgradient and outside of OU-5, as shown in Figure 2 
of the Proposed Plan. The Rl states that groundwater does not discharge to 
Buffalo Creek. Buffalo Creek will be addressed, if warranted, in the RODs for OUs-
6 through 9. 

Appendix A - Aerojet OU-5 Responsiveness Summary 



22. An approach to protect federally listed threatened species (Valley Elderberry Longhom 
Beetle) and state-listed threatened species (Swainson's hawk) needs to be included in the 
plan. 

USEPA Response to Comment #22: The screening level ecological risk assessment 
considered threatened and endangered species, including the Valley Elderberry 
Longhom beetle and the Swanson's Hawk, as receptors of concern. No 
threatened and endangered species were directly observed during the site-specific 
habitat characterization, though habitat suitable for use by these species was 
obsen/ed. Though not detailed in the proposed cleanup plan, the protection of 
endangered species during implementation will be included in the remedial design. 
In addition, a Resource Conservation Management Plan (RCMP), which ties 
together all the resource, mitigation, enhancement, education, and recreation 
elements of the development project, is a component of Aerojet's proposed 
redevelopment. Aerojet's proposed development plans include implementation of 
compensatory mitigation for project-related effects to waters of the United States, 
potential habitat for special-status species (vernal pool branchiopods. Valley 
elderberry longhom beetle, and Swainson's hawk), and other sensitive resources 
such as oak trees. 

23. If the soil cannot be cleaned up to residential standards then it cannot be safe for 
commercial use either. 

USEPA Response to Comment #23: Residential standards are considered to be the 
most protective maximum beneficial use of a property. Residential standards 
account for daily 24 hour exposure throughout the calendar year by both a child 
and an adult, while commercial standards take into account more limited durations 
for exposure based adult exposure during work hours. Thus a residential cleanup 
standard and a commercial cleanup standard are different but each is protective 
for the intended use. 

24. No development of Aerojet land should be allowed undl the soil and water on this 
Superfund site is restored to safe levels. 

USEPA Response to Comment #24: See response to Comment 13. 

25. EPA should become a party to the County of Sacramento suit that was .filed on 1 July 2009. 

USEPA Response to Comment #25: USEPA is aware of this legal action, which may 
be driven, in part, by a requirement that Aerojet ensure replacement water 
supplies. USEPA can require remedial action at the Aerojet site without becoming 
a party to the July 2009 lawsuit. Provisions for water supply replacement 
arrangements are included in both OU-3 and OU-5 RODs. 
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Commenter: Tom Gray, Fair Oaks Water District 

26. Although the RI/FS is dated June 2009, most ofthe technical appendices that are 
summarized in the RI/FS or used to derive conclusions in the RI/FS are dated to prior 
years. The infonnafion and analysis developed as part ofthe 2008 Agreement appears to 
not have been used to perform the analysis specific to the prefened altemative Zl-3. 
FOWD is concemed that the chosen remedial action has not recognized FOWD operations 
and therefore may not protect FOWD public water supply wells, especially the Town well. 
For instance, Appendix H is dated August 1, 2005. This particular appendix documents the 
Groundwater Flow Simulations Conducted in Support ofthe Perimeter Groundwater 
Operable Unit Feasibility Study, including the analysis focused in Zone 1, which is 
inclusive of much ofthe FOWD service area. 

USEPA Response to Comment #26: As stated in Section 4.2 ofthe PGOU RI/FS, the 
preparation of the report has occurred over a multi-year timeframe and therefore 
the RI/FS may not reflect the latest data for the site. Groundwater modeling was 
conducted as part of the OU-5 RI/FS to assess and compare potential remedial 
alternatives for Zones 1 through 4. However, EPA believes that the FS-level 
evaluations provided in the report are adequate for selection of the remedial 
actions identified, as critical information will be updated during the remedial design 
phase. The final number, location and flow rates of the remedial extraction wells 
for each zone will be determined during the remedial design phase by 
incorporating the current and projected flow rates of surrounding water supply 
wells into the groundwater model. 

27. Section 1.2.2.4 ofthe RI/FS notes that FOWD operates two public water supply wells 
within 1-mile ofthe PGOU boundary. On the accompanying table, the wells are listed as 
"Town" and "Chicago" (Aerojet has numbered these wells as 1047 and 1049, respectively). 
As ofthe 2008 Agreement the Chicago well is now owned by Aerojet and is no longer 
operated. FOWD is very concemed that continued operations ofthe Town well will be 
adversely impacted without immediate installation ofthe planned remedial wells up
gradient ofthe Town well. Without remedial wells in place a full year and a half after 
signing the 2008 Agreement, and the need for FOWD to continue to operate the Town well 
to help meet customer demands, the potential for TCE to be discovered in the Town well is 
increasing daily. 

a. In the 2008 Agreement, Aerojet and FOWD both agreed to operate supply and 
remediation wells in a manner to minimize any adverse impact to remediation and 
to FOWD operations. Without remedial wells in place these operational 
agreements cannot be realized. 

USEPA Response to Comment #27 a.: A critical component of both the OU-3 
and OU-5 remedies includes thorough evaluation of information to ensure 
the effectiveness of the containment svstems. USEPA plans to coordinate 
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the evaluations ofthe two OUs to expedite an evaluation of Zone 1 ofOU-
5 upgradient from where the Town well is located. 

b. As also agreed to by Aerojet in the 2008 Agreement, if TCE is found in the Town 
well, replacement water supplies will need to be provided. FOWD greatly prefers 
to maintain operafions ofthe Town well and not need to work with Aerojet to find 
costly replacement water. 

USEPA Response to Comment #27 b.: A major objective of the OU-5 remedy 
is to contain the contaminant plume to protect downgradient water 
supplies such as the groundwater critical to FOWD. 

. 28. Though the RI/FS indicates two remedial wells to be located up-gradient ofthe Town well 
(namely Zl-Cl modeled at 500 gpm, and Zl-Dl modeled at 600 gpm), it is unclear if these 
well locations and flows are the same as modeled during development ofthe 2008 
Agreement. Therefore, it is unclear whether these wells will provide the desired 
remediafion. FOWD would like to be provided with a comparison ofthe information . 
modeled in the RI/FS and that represented during the 2008 Agreement negotiations. 

USEPA Response to Comment #28: See EPA response to Comment #26. 

29. Because the Califomia Department of Health Services, Office of Drinking Water has 
established a Public Health Goal (PHG) of 0.8 pg/L for TCE, FOWD believes that the 
EPA prefened altemative in the Plan should accommodate this PHG. 

USEPA Response to Comment #29: See USEPA's General Response #1 and 
responses to Comments 1, 2 and 3 regarding the State's use of PHGs and other 
non-promulgated standards versus MCLs. 

30. In several locations within the RI/FS there is mention of altemative considerafions that 
would send extracted groundwater to a treatment facility next to the FOWD Town well 
instead of pumping the remedial water to the ARGET treatment facility. During early 
discussions with Aerojet for development ofthe 2008 Agreement, FOWD offered an 
opportunity to locate a treatment facility on property within the FOWD service area. 
Aerojet declined. There have been no further discussions on this matter with FOWD. 
FOWD requests that representafion ofthis option in the RI/FS and supporting appendices 
be removed. 

USEPA Response to Comment #30: USEPA no longer considers an additional 
treatment facility within the FOWD service area to be necessary based on a 
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preliminary evaluation ofthe containment effectiveness in Zone 1. The alternative 
for constructing a treatment system within the FOWD service area was considered 
during conceptual development of alternatives in the RI/FS report several years 
before the proposed plan was published. If this approach is evaluated during the 
design phase, further discussions with FOWD will be needed. 

31. The cost to install the prefened altemafive (Zl-3) indicated in the RI/FS (secfion 5.2.3.7) is 
not consistent with the detailed cost infonnafion included in Appendix I. 

a. The cost table included in Appendix I does not include the cost for potential 
treatment at a location other than the ARGET facility (e.g. as stated in comment 
#5 above, the RI/FS indicates the potential for treatment located at or near the 
FOWD Town well). The cost table in Appendix I for the Zl-2 altemative did 
include this addifional cost, listed to be $395,000. This cost is missing from the 
estimate for Zl-3. 

USEPA Response to Comment #31 a.: Although the Alternative Zl -3 cost 
table in Appendix I does not repeat the itemized cost estimate for the 
optional treatment system near Well 1047, this cost is included in the cost 
summary in Section 5.2.3.7 (page 94) ofthe RI/FS. The estimated capital 
cost of $3,500,000 for construction of a treatment system adjacent to the 
FOWD Town well (Well 1047) is the same for Alternatives Zl -2 and Zl-3. 
This is because: 1) the additional extraction wells that would be included 
in the mass removal option are existing wells; and 2) the additional 
groundwater extracted from these wells would be treated at the ARGET 
treatment facility. 

h. The cost listed for treatment at the FOWD well of $395,000 does not include any 
cost that might associate with the routing ofthe treated water to and through 
storm water discharge facilities. Pumping to the stonn water system of a constant 
stream of 1,100 gpm (the combined rate from the Zl-Cl and Zl-Dl new 
extraction wells) may require various modifications to channels, culverts and 
other ancillary facilities as the water is conveyed from the treatment location to 
the American River. If the water were to be directly used by FOWD after 
treatment, there may also be costs associated with the connection to the FOWD 
potable water delivery system. 

USEPA Response to Comment #31 b.: The feasibility study costs are 
estimated within the +50%/-30% accuracy range specified in EPA's RI/FS 
guidance. During the design phase more detailed estimates will be 
prepared. 
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Commenter: Kenneth Payne, City of Folsom 

32. Remediation goals in the Plan are not adequate. Maximum protecfion of human health 
should be the priinary criteria to be considered in the development ofthe cleanup goals for 
the Plan. Therefore, the applicable, relevant and appropriate requirement (ARAR) for the 
cleanup goals for the contaminants of concem (COC) should be the Maximum 
Contaminate Level Goal (MCLG), not the Maximum Contaminate Level (MCL) as 
proposed in the Plan. Califomia Department of Health (CDPH), who has primacy over the 
water quality regulations in Califomia, specifically requires that water from extremely 
impaired sources must be treated to the MCLG to even be considered as a source of supply. 
Remediation goals presented in the Plan, MCLs, do not provide the requisite level of 
protection for human health. 

Treating the contaminated groundwater to the individual MCL value does not fully restore 
the groundwater basin to its beneficial use. If the City of Folsom attempted to develop a 
groundwater supply from the basin, the water would still have to be treated to meet 
requirements ofthe CDPH. 

Treating to the MCLs compromises the assimilative capacity ofthe groundwater basin 
when considering the individual and cumulative risks associated with the various COCs. 

USEPA Response to Comment #32: In considering comments received during the 
Proposed Plan comment period, USEPA determined that the groundwater cleanup 
is an interim remedy. USEPA will review the final cleanup standards for the 
groundwater in the final Sitewide remedy selection. See the USEPA's General 
Response #1 at the start ofthis Responsiveness Summary. USEPA is required to 
review the protectiveness of the remedy every five years at a site after the remedy 
is in place. 

33. Both the Califomia Water Code (CWC) and Federal Water Pollufion Control Act (Clean 
Water Act) require the preparation and adoption of water quality control plans (basin plans). 
Basin plans are a comprehensive document that designates the beneficial uses ofthe water to 
be protected, water quality objecfives and implementation actions to achieve the water 
quality objectives. The Central Valley Basin Plan as adopted must conform to statewide 
policies in accordance with the CWC. State Water Resources Control Board Resolution No. 
92-49 (Resolution 92-49) contains policies and procedures related to oversight and regulation 
of cleanup or abatement activities from all types of discharges. Resolution 92-49 directs the 
Regional Board to ensure that dischargers are required to cleanup in a manner that promotes 
attainment of background water quality or highest water quality reasonable. 

Cleanup to the MCL level is not the highest water quality and does not provide the 
maximum benefit to the people ofthe region and state and unreasonable impacts present and 
future beneficial uses ofthe water in this basin. The City of Folsom would seek to use this 
water for any possible purpose. 
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USEPA Response to Comment #33: Both USEPA and the State have identified 
drinking water use of the groundwater as the primary beneficial use of the water in 
the aquifer. Containment levels in the ROD are based on MCLs rather than on 
background levels consistent with USEPA policy. USEPA will review the final 
standards for the groundwater in the final Sitewide remedy selection. See 
USEPA's General Response #1. 

34. It is stated in the Plan that incorporafion ofthe management ofthe treated groundwater into 
the overall water supply picture for this area of Sacramento County could minimize the 
need for major new facilities to divert and treat surface water from the Sacramento River. 
However, it also states that all costs above the basic remediation action (MCL) costs, 
necessary to allow for integration ofthe this water source into the regional water supply 
picture would be become part ofthe new developments financing program. 

The costs for remediation to allow for beneficial use ofthe groundwater basin should be 
borne by Aerojet who created the problem, not existing and fiiture water rate payers. The 
City of Folsom could use this groundwater for potable supply, and non-potable purposes 
absent cleanup to the highest possible levels, and the ratepayers will suffer while Aerojet 
will benefit from a reduced standard. 

USEPA Response to Comment #34: There are a number of successful projects in 
California where Superfund cleanup actions are fully integrated with the public 
water supply systems. The OU-5 remedy does not preclude use of the extracted 
water as a source of drinking water supply following treatment, despite the lack of 
any current plans for use as a potable water supply. USEPA appreciates the 
perspective of water purveyors regarding obstacles and challenges to providing 
potable water supply. The language in the ROD clarifies that state drinking water 
policies regarding impaired sources will be important considerations for use of the 
water as a potable supply. 

35. The Plan is replete with the statement that the "'Treatedgroundwater could be used as the 
source of water for the Aerojet industrial water system in lieu ofthe untreated surface 
water.'"' This can only be accomplished if the water is either delivered to the City of 
Folsom, as we are the water purveyor, or contractual anangeinents made for Aerojet to be 
self supplied. In either case this will require a significant amount of coordination with the 
City, GenCorp and CDPH, which to date has not occurred. 

The Plan is deficient in that it makes speculative statements regarding pennitting 
requirements from CDPH, but provides no history of conespondence or other evidence that 
this use would be allowed, and if so under what condifions. 
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USEPA Response to Comment #35: USEPA agrees that the provision of treated 
groundwater as drinking water will need to meet the requirements of CDPH. See 
response to Comment #34. 

36. The overall goal of any remediation altemafive considered, as stated, is to protect human 
health and the environment. One ofthe Remedial Acfion Objecfives (RAOs) listed in the 
Plan is as follows: ''Protect public drinking water wells and provide treatment or 
alternative supply for those drinking water wells that have been or potentially may become 
impacted by chemicals at unacceptable levels." Public drinking water wells have already 
been impacted by chemicals at unacceptable levels and treatment is cunently being 
provided with the water being discharged to the American River. In light ofthe current 
polifical and market climate in Califomia, with regard to water rights and availability, an 
altemative water supply needs to be identified and potentially secured. 

USEPA Response to Comment #36: USEPA agrees with the basic concern expressed 
in the comment. A requirement for contingency plans for alternative water supply 
is incorporated into the remedy. More detailed development of such plans will 
occur in subsequent phases of the design and implementation of the remedy. 

Commenter: Herbert Niederberger, Sacramento County Water Agency 

37. Using Maximum Contaminant Levels (MCLs) as the cleanup goal does not provide 
sufficient protecfion for present and future beneficial uses ofthe basin. SCWA recognizes 
that many trade-offs are considered during the development of an MCL, but limiting clean
up operations to the MCL not only eliminates any future assimilative capacity for 
contaminants within groundwater basin, it is also not protecfive of human health. With this 
in mind, clean-up goals are more appropriately reflected in the Maximum Contaminant 
Level Goals (MCLG) as established by the United States Environmental Protection Agency 
or Public Health. In the event remediated water is used for drinking water purposes, as 
proposed by the plan, treafing to the MCLG level is consistent with Califomia Department 
of Public Health's Policy Memo 97-005, "Policy Guidance for Direct Domestic Use of 
Extremely Impaired Sources." In accordance with this policy Memo, proposed treatment 
of extremely impaired sources should be designed and operated to meet the MCLG or less. 
While treating to the MCLGs will not guarantee that the remediated groundwater can be 
used directly for domestic purposes, it is the first step that will be required for any reuse 
proposal. 

USEPA Response to Comment #37: See USEPA's General Response #1 and 
response to comments #33, #34 and #35. 
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38. The Remedial Invesfigation/Feasibility Shady (RI/FS) for the Plan states that: 
" [I] ncorporation ofthe management ofthe treated groundwater into the overall water 
supply plans for the eastern portion ofthe County could be used to minimize potential 
investment by Sacramento County and would delay if not eliminate the need for a new 
major Sacramento River diversion and accompanying treatment and pumping facilities at 
least for service to the porfions of eastern Sacramento County that are farthest from the 
river. It would allow for staged development of water supply facilities meeting all public 
health and environmental requirements. All costs above the basic remedial action cost 
would become part ofthe new development financing program with potentially significant 
savings to both the remediating and development efforts. " 
Absent groundwater contamination, SCWA would not have to consider making significant 
additional investments in surface water facilities to convey water to areas proposed to be 
developed by Aerojet. Cost related to contaminated groundwater impacts should be the 
responsibility of Aerojet and not part of a new development financing program. 

USEPA Response to Comment #38: See response to comments #25, #33, #34 and 
#35. 

39. The RI/FS for the Plan identifies several possible process options for: "fMJanagement 
and/or possible reuse of untreated or treated groundwater produced by any hydraulic 
containment or groundwater collection/treatment alternatives. " This can only be 
accomplished if agreements are reached on the disposition ofthe remediated groundwater 
and any damages are addressed that are associated with the presence of groundwater 
contamination. 

USEPA Response to Comment #39: A requirement for management of the 
groundwater and reuse is incorporated into the remedy. USEPA's experience with 
implementation of the OU-3 remedy has made us aware of the many challenges 
involved in subsequent phases of the design and implementation of the remedy. 
The Agency is also aware of legal actions between Sacramento County and 
Aerojet. 

40. The RI/FS for the Plan states that: "[TJhe long-term yield ofthe basin is unaffected by the 
extraction and/or recharge ofthe quantities of water described in this report. " This is a 
false conclusion since very little of the groundwater extracted and treated as part of the 
proposed OU-5 plan will actually recharge the basin. Furthennore, while the amount of 
groundwater extracted and treated as part ofthe proposed OU-5 plan is relatively small the 
cunent extraction rate for on-going remediation activities is approximately 20,000 acre-feet 
per year or about 7 percent ofthe sustainable yield ofthe basin. This is a significant 
amount, and it will continue to increase as other Operable Units are brought on line. In 
addition, this statement does not take into account the impacts of water supplies lost due to 
contamination. If purveyors replaced the 20,000 acre-feet per year with groundwater 
pumped from other areas in the basin, the impact is essentially double. Cunently, the 
majority ofthe remediated groundwater is discharged to surface water streams and is lost to 
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the basin. In order to keep this groundwater in the basin and to minimize impacts to its 
long-tenn sustainable yield, appropriate agreements for the replacement of water supplies 
lost due to contaminafion and the re-use ofthis water should be reached so that this 
valuable resource will not simply be discharged to waste. 

USEPA Response to Comment #40: USEPA agrees that long-term management of 
the groundwater resource is an important consideration and such a requirement is 
incorporated into the remedy. As in the response to comment #39, there will be 
challenges to developing and implementing a management program. 

41. SCWA requests a description of how the operations of sunounding water purveyors were 
incorporated into the design of the proposed containment and remediation strategy for 
contaminated groundwater, as well as confingencies for changes in their future operations. 
Detections of contaminants at increasing distances from Aerojet have, unfortunately, 
demonstrated that past strategies may have been inadequate to arrest movement of 
contaminants in the aquifer. Several regional factors will potentially result in increased 
reliance on the groundwater basin, particularly in drier periods in the future. SCWA is 
interested in seeing that the plan can demonstrate effecfive capture under near-term and 
long-term public water supply operations in the underlying groundwater basin. 

USEPA Response to Comment #41: Groundwater modeling was conducted as part of 
the OU-5 RI/FS to assess and compare potential remedial alternatives for Zones 1 
through 4. The final configuration of the remedial extraction system for each zone 
will be determined during remedial design phase which will commence following 
completion of the OU-5 ROD. During the remedial design phase, the current and 
projected flow rates of surrounding water supply wells will be incorporated into the 
groundwater model. 

Commenter: Steve Nugent, Carmichael Water District 

42. OU-5 Potential Multi-Basin/Multi-Jurisdictional area of environmental impact. 

a. The National Environmental Policy Act (NEPA) Environmental Impact Sfiidy 
was completed at a time that containment within the existing Aerojet site was 
considered possible. CWD requests EPA require an update to the NEPA 
cumulative impact evaluation addressing expanded scope ofthe cleanup to an 
area well beyond the Aerojet plant site. This effort should include, but not be 
limited to, impact ofthe MCL cleanup goal on future beneficial use by public and 
private water purveyors. 

USEPA Response to Comment #42 a.: USEPA agrees that the Aerojet 
contaminant plume extends beyond the property boundary of the Aerojet 
facility. OU-5 and OU-3 are intended to address the contamination 
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beyond the property boundary, in a CERCLA process that is considered 
the functional equivalent of NEPA. As mentioned in response to comment 
#41 , the interaction ofthe remedy with the surrounding basin will be 
examined. 

The clean-up and containment approach was in part based on the groundwater 
south of the American River being unique and separate from the groundwater 
north ofthe American River and that the American River fonned a boundary 
condifion. 

CWD requests EPA require that NEPA documents address cumulative impacts 
both south ofthe American River and north ofthe American River. 

USEPA Response to Comment #42 b.: The remedies for both OU-5 and OU-3 
extend north of the American River. See the response to comment #42a 
regarding CERCLA functional equivalency to NEPA. 

The gross regional extent ofthe contaminant plume impacts multiple local special 
districts and private water providers who rely on the groundwater as a key 
element to meeting exisfing and future water supply demands. 

CWD requests EPA require evaluation of cumulafive impacts on maintaining and 
management ofthe groundwater resource as a viable water supply considering the 
impacts ofthe Aerojet cleanup on the viability of conjunctive use. 

USEPA Response to Comment #42 c: A critical component of both the OU-3 
and OU-5 remedies includes thorough evaluation of information to ensure 
the effectiveness of the containment systems, as well as consistency with 
basin management considerations. USEPA will consider coordinating the 
evaluations ofthe two OUs to expedite an evaluation of Zone 1 of OU-5. 

The State of Califomia Department of Water Resources is advocating increased 
use of groundwater as one key strategy to addressing climate uncertainty and 
change. The State of Califomia Regional Water Quality Control Board is 
enforcing an anfi-degradation policy for direct injection using aquifer storage and 
recovery wells disallowing public water purveyors from using potable waters 
meeting all Maximum Contaminant Levels (MCL) for recharge. 

CWD requests EPA acknowledge that the use ofthe MCL as the clean-up 
standard is inconsistent with State of Califomia ASR well use policy enforcing an 
anti-degradation standard for public water purveyors managing conjunctive use 
programs. 

USEPA Response to Comment #42 d.: See response to comment #34. 
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e. CWD requests that until such fime as the NEPA Cumulative Impacts evaluation 
update is completed the EPA require additional redundancy in extracfion well 
coverage and capacity combined with increased density of monitoring wells, 
aquifer characterization test holes and water purveyor supply sentry wells to 
reduce the uncertainty as to the adequacy ofthe OU-5 plan being protective of 
existing and future beneficial use ofthe basin as a public water supply. 

USEPA Response to Comment #42 e.: USEPA and the State will oversee the 
design and implementation of the remedy, including a requirement for 
rigorous evaluation ofthe systems' effectiveness. USEPA will examine 
the need for additional monitoring points and alteration of the hydraulic 
containment action to optimize the effectiveness of the containment. 

43. OU-5 plan establishes clean up goals based on cunent drinking water Maximum 
Contaminant Levels (MCL) for those constituents where an MCL exists. The use ofthe 
Federal MCL as OU-5 Clean-up Goals transfers the economic risk for uncertainty and 
additional groundwater treatment as a drinking water supply to the local public water 
system rate payers. The State of Califomia MCL treatment cornpliance enforcement 
through Califomia Department of Public Health (CDPH) for public water supplies will 
likely require additional treatment before issuing a Water Supply Permit for water 
marginally at the MCL. The clean up goals should be significantly below the State of 
Califomia MCL to be protective of future beneficial uses ofthe waters ofthe State of 
Califomia and to prevent shifting the economic legacy for cleanup to the local public and 
private water system rate payer. 

USEPA Response to Comment #43: See General Response #1 and responses to 
comments #1, #2 and #3. 

a. Public and Private water purveyors are responsible for monitoring and providing a 
safe and reliable water supply under the regulatory jurisdiction of the CDPH. 
CDPH policy is, where altemate water supplies are unavailable, to require a 
groundwater treatment design goal for public water supplies of approximately 
20% below the MCL to provide for treatment upset and uncertainty. 

CWD requests EPA acknowledge that the MCL limit may be insufficiently 
protective of existing beneficial use for public and private water purveyors under 
the CDPH jurisdiction for enforcement of Drinking Water Maximum 
Contaminant Levels. 

USEPA Response to Comment #43a.: The process for developing and 
promulgating both federal and State MCLs considers uncertainty from 
many sources. 
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b. Drinking water MCL standards are set in Califomia though set in Code of 
Califomia Regulations Title 22 and are often more conservative than the Federal 
MCL to address members ofthe population that are more highly susceptible to 
health risk. 

CWD requests EPA acknowledges that Califomia MCL health based criteria is 
more conservative than Federal MCL health based criteria. 

USEPA Response to Comment #43b.: USEPA is required by CERCLA to adopt 
more-stringent State MCLs in developing final cleanup objectives. The 
OU-5 groundwater action is an interim remedy that will contain the existing 
contamination. Final cleanup objectives will be set at the time ofthe final 
Sitewide ROD. 

c. EPA established and amends MCL's at the Federal level and in practice address 
uncertainty with regard to health risk through including Factors of Safety. 

CWD requests EPA acknowledge that there is no Factor of Safety provided in the 
use ofthe Federal MCL as the cleanup criteria for uncertainty as to future 
beneficial use by public and private water purveyors. 

USEPA Response to Comment #43c.: The process for developing and 
promulgating both federal and State MCLs considers uncertainty from 
many sources. 

44. Califomia Division of Drinking Water and Environmental Management Policy Memo 
97-005 Secfion A General Philosophy states the following:"... only the best quality 
sources of water reasonably available to a water utility should be used for drinking." 
In addition, the Policy Memorandum further states: 

"Water utilities (including wholesalers) should be encouraged to minimize the 
concentration of man-made toxic substances, natural occurring contaminants, and 
pathogenic microorganisms in drinking water supplies, maximum contaminant levels 
(MCLs) notwithstanding." 

And further: 

".. .sources that contain or are likely to contain high concentrations of contaminants, 
multiple contaminants, or unknown contaminants (such as groundwater subject to 
contamination from a hazardous waste disposal site) should not be considered for 
direct human consumption where altematives are available." 

USEPA Response to Comment #44: See response to comments #34 and #35. 
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a. CWD requests EPA acknowledge that water purveyors are held to a much 
higher resource management standard than an MCL for multi-contaminant 
and contaminated groundwater as part of Water Supply Permitting of new 
public water supply wells. This includes replacement wells exempt from the 
Califomia Environmental Policy Act. 

USEPA Response to Comment #44a.: See response to comments #34 
and #35. 

h. CWD requests EPA acknowledge that the OU-5 plan provides no allowance 
for lost resource management for maintaining existing public water supply 
planning for impaired groundwater supplies. 

USEPA Response to Comment #44b.: USEPA agrees that short- and 
long-term replacement of water supplies and the management of the 
groundwater resource are important considerations of this large 
groundwater remedy. Such requirements are incorporated into the 
remedy, but will involve further development for specific details. As in 
the response to comment #39, there will be challenges to developing 
and implementing a management program. 

c. CWD requests that the EPA require Aerojet collaborate with local water 
purveyors or the Regional Water Authority, or the Sacramento Groundwater 
Authority to complete replacement water supply plans for all groundwater 
supplies within limits of groundwater at risk of containing man-made 
contaminants, multiple contaminants, or unknown contaminants from 
Aerojet, consistent with the General Philosophy secfion of Califomia 
Division of Drinking Water and Environmental Management Policy Memo 
97-005 Policy Guidance for Direct Domesfic Use of Extremely Impaired 
Sources with special emphasis on the following: "".. .sources that contain or 
are likely to contain high concentrations of contaminants, multiple 
contaminants, or unknown contaminants (such as groundwater subject to 
contamination from a hazardous waste disposal site) should not be considered 
for direct human consumpfion where altematives are available." 

USEPA Response to Comment #44c.: Groundwater management outside 
the Superfund Site must comply with all applicable regulations 
including permitting activities required by state and local authority. 
USPEA has included a requirement for OU-5, similar to that for OU-3, 
for management of water levels to prevent the spread of 
contamination beyond the current extent of the plume. 

d. CWD requests EPA require a sustaining funding mechanism for funding the 
public cost of collaboration and participation in the replacement water supply 
planning of groundwaters at risk as described above. 
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USEPA Response to Comment #44d.: USEPA expects details of 
developing and implementation of short- and long-term water 
replacement contingency plans, including funding for public 
participation in technical aspects, will be addressed during the design 
phase of the project. 

e. CWD requests EPA specifically.request participation and comments from 
CDPH regarding suitability of OU-5 with regard to protecting future 
beneficial use and conjunctive use as interpreted through Policy Memo 97-
005. 

USEPA Response to Comment #44e.: USEPA's experience at other large 
groundwater sites in CaUfornia has shown that CDPH is closely 
involved in the potable use of groundwater or treated groundwater 
extracted from a Superfund site. Use of water outside the NPL site 
must comply with all applicable federal, state and local regulations. 

45. The extraction of groundwater for remediation is a significant percentage ofthe potential 
groundwater basin yield that is not cunently integrated into the regional conjunctive use 
and groundwater management plans. Combined pumping with transfers for indirect reuse 
using surface water provides a benefit to the responsible party. This potential benefit is 
contradictory to the potential liability shift of long tenn groundwater treatment for 
groundwater users contending with CDPH pennitting authorifies. 

USEPA Response to Comment #45: See response to comment #44c. 

a. CWD requests that EPA prohibit OU-5 groundwater extractions direct or indirect 
reuse benefits to the responsible party until all public water supply options, 
including, but not limited to, groundwater banking and upstream storage credits 
for critically dry years for CWD. 

USEPA Response to Comment #45a.: The details of groundwater 
management as required to "...Create a groundwater management zone 
within OU-5 to maintain water levels and to prevent adverse impact on the 
remedy..." will be developed during subsequent stages of the design and 
implementation of the remedy. 

b. CWD requests the EPA require the OU-5 plan address the loss of groundwater 
recharge potential due to contamination ofthe Aerojet Site as it relates to the long 
tenn decline in the regional groundwater table and sustainability ofthe 
groundwater supply as a public resource. 
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USEPA Response to Comment #45b.: See response to comment #45a. 
USEPA will consider these comments during review of the remedial 
design for OU-5. 

Commenter: Janis Heple, Citizens Advisory Group for the Aerojet Superfund Site (CAG-AJ) 

The CAG-AJ reviewed comments made by Alexander MacDonald, on behalf of the Water 
Quality Control Board, and concurs with the issues raised in his letter. 

46. Cleanup values for OU-5 should address the following issues: 

a. Proposed cleanup value for TCE is not consistent with the neighboring Inacfive 
Rancho Cordova Test Site; 

USEPA Response to Comment #46a.: USEPA is grateful for the thoughtful 
participation ofthe Citizens' Advisory Group during all stages ofthe Aerojet 
Superfund project. EPA has addressed many of the comments below in 
General Response #1 at the start ofthis Responsiveness Summary and in 
the earUer comments cited. See also response to comment #1. 

b. Proposed cleanup value for TCE is not consistent with the remediation ofthe White 
Rock Road North Dump; 
USEPA Response to Comment #46b.: See response to comment #2. 

c. Perchlorate cleanup level for soil remediation in ROD should be 0.06 mg/kg; 
USEPA Response to Comment #46c.: USEPA agrees and the language in the 
ROD corrects this typographical error in the proposed plan fact sheet. 

d. Groundwater cleanup levels should be below the MCL; 
USEPA Response to Comment #46d.: Please see General Response #1. 

e. The draft Public Health Goal for chloroform should be considered; 
USEPA Response to Comment #46e.: See response to comment #8. 

f. The cleanup value for hexavalent chromium in soils should consider recent studies. 
USEPA Response to Comment #46f.: See response to comment #8. 
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47. The use of institutional controls instead of active remediation should be minimized. 

USEPA Response to Comment #47: Whenever possible EPA prefers active 
remediation instead of institutional controls. In areas 7D, 33D and the Former 
Company Store, the Rl concluded that neither soil excavation nor soil vapor 
extraction would be effective until levels of VOCs in the groundwater are reduced 
by controlling sources outside OU-5. In this case institutional controls would be 
needed until the groundwater cleanup is achieved. 

48. CAG-AJ requests that EPA require the use of EPA method 521 to evaluate the presence of 
NDMA and other nitrosamines. EPA inethod 521 is considerably cheaper than the cunent 
method used to detect nitrosodimethylamine in groundwater, and just as sensitive in tenns 
of detection level. The cunent detection method is not approved nationally by the EPA. 
Unlike the current detection method, EPA method 521 detects nitrosamines other than 
NDMA that might be formed by degrading methylated hydrazine rocket fuels, like 
nitrosomethylethylamine and nitrosodiethylamine. The issue of additional chemicals 
produced by the degradation of rocket fuel is an important issue to the CAG-AJ, and any 
steps that may be taken to further identify breakdown products should be introduced to the 
process. 

USEPA Response to Comment #48: See response to comment #11. 

49. In tenns ofthe soil contamination, Mr. MacDonald has additionally noted the difficulties in 
maintaining insfitufional controls, particularly in regards to roadway issues. Institufional 
controls are a major concem ofthe CAG-AJ. Institutional controls should not be used 
unless it is clearly demonstrated that active remediation is not technically feasible. It has 
not been shown that soil remediation to protect groundwater or direct or indirect soil 
contact is not economically feasible. At the Aerojet site the remediation effort will exceed 
a century, making insfitufional controls very difficult and costly to enforce. While 
institutional controls may be adequately implemented in the first 10 years or in the first set 
of real estate documents, in later years it becomes much more difficult to implement them. 
People's memories fade, and the extra verbiage gets buried deeper in real estate documents. 
The life-cycle cost for institutional controls needs to be taken into consideration as part of 
the institutional control evaluafion, not just the first 30 years. If institufional controls 
continue to be included as a control strategy, the Record of Decision (ROD) should 
stipulate that all insfitufional controls will be reviewed against technical feasibility as part 
ofthe OU-5 remedy 5 year reviews. 

USEPA Response to Comment #49: Whenever possible EPA prefers active 
remediation instead of institutional controls. During the five year reviews USEPA 
considers the adequacy of any institutional controls to reliably protect human 
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health and the environment. USEPA may recommend amendment of the ROD to 
include new or feasible technical remedies to improve the protectiveness. 

50. In regards to the use of contaminated soil for the building of roadways, if contaminated 
soils are to be used for road fill, what are the contaminants of concem and what scientific 
assurance is there that the contaminants will remain immobile? 

USEPA Response to Comment #50: Section 7.6.2.4 of the Lands RI/FS states that 
only non-hazardous soil would be used as backfill and only if there is no threat to 
groundwater. If soil reuse is proposed in the remedial design, USEPA and the 
state would need definitive assurances of effective and reliable means to prohibit 
direct contact and minimize the potential for contaminant migration. 

51. Confinuing with the issue of unresolved cleanup levels, the future re-use ofthe property 
creates difficulfies in specifying the cleanup standard. It is difficult to agree to a cleanup 
remedy when it is stated "If the cleanup does not attain unrestricted use levels, the land 
would be restricted to commercial use with a land use covenant." When would they assess 
this and would the community have an opportunity to be involved in the decision? Instead 
of restricting to commercial property, the assessment should again show that soil 
remediation to protect groundwater or direct or indirect soil contact is not economically 
feasible. And what is not economically feasible today could change in the future. Future 
cleanup strategies could emerge that would provide altematives; during the 5 year review 
ofthe OU-5 remedy the technical feasibility of new altematives could be evaluated. 

USEPA Response to Comment #51: USEPA has attempted to resolve the cleanup 
levels as much as possible while clarifying potential contingencies. The community 
would be notified of any significant change or amendment to the ROD. As 
mentioned in response to comment #49, EPA prefers active remediation instead of 
institutional controls whenever possible. During the 5-year reviews USEPA 
considers the adequacy of any institutional controls to reliably protect human 
health and the environment. USEPA may recommend amendment of the ROD to 
include new or feasible technical remedies to improve the protectiveness. 

52. There is yet another strong argument for cleanup versus institutional controls, and that is 
the perchlorate cleanup level for soil remediation in the ROD. We agree with Mr. 
MacDonald that the cleanup level should be 0.06 mg/kg rather than the 0.6 mg/kg as 
cunently stated. As you are aware, site remediafion experience has shown that source 
material remediation is the key to expedited site restoration. The Proposed Plan clearly 
demonstrates that the groundwater cleanup will take longer than 100 years because ofthe 
perchlorate source material existing in the soil. Thus, before Aerojet reaps the benefit of 
releasing the land for development, priority needs to be given to removing the perchlorate 
source material to at least 0.06 mg/kg to adequately protect the groundwater. It has not 
been demonstrated that the added cost of perchlorate soil remediation to 0.06 mg/kg is not 
justified. 
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USEPA Response to Comment #52: See EPA response to Comment #5 as well as 
General Responses #1 and #2. 

53. The C4 and C41 Proposed Plan specified final remedy is a list of opfions and needs to be 
more specific. The remedy selected needs to remediate the contaminated soil on-site to 
residenfial soil action levels unless it is not technically feasible to do so. If Aerojet wants 
to develop the land, contaminated soil that is not technically feasible to be remediated 
should be stored on-site in areas that are not planned for residential or commercial 
development. Moving the contaminated soil to an off-site landfill just perpetuates the 
problem and needlessly exposes the community to risk. During the remedy 5-year-reviews, 
remedial technology improvements can be assessed for any stored on-site contamination. 

USEPA Response to Comment #53: 

EPA agrees that soil treatment, such as ex-situ bioremediation, would have 
advantages over disposal. Treatment and replacement of the soil from site C41 is 
included as an option in the ROD. Soil treatment will be a strong consideration in 
the remedial design phase. 

54. In areas 7D and 33D, VOCs will be allowed to go into the air without cleanup. The plan 
proposes vapor baniers; but the VOCs still go into the air via diffusion. How will 
maintenance workers and people working in the commercial buildings or living in 
residential buildings be protected? What is "appropriate monitoring?" Again, we do not 
consider land use covenants as an effective strategy in the long mn, and, as indicated by the 
fact sheet, this area could include either residential or commercial properties. 

USEPA Response to Comment #54: Vapor mitigation systems are proposed until the 
groundwater contamination sources outside OU-5 are remedied. These systems 
restrict movement of vapors into indoor air, similar to a radon reduction system. 
Land use covenants are needed to ensure vapor mitigation system are used. 
Monitoring must be performed with USEPA and State oversight to ensure the 
system is operating properly and that it is protective. 

55. In regards to the contaminants in areas 7D, FCS and 33D it is noted on page 10 ofthe fact 
sheet that "the only viable remedy for residential use is vapor mitigation beneath buildings 
constmcted in the areas to prevent movement of contaminants into the buildings." If 
commercial development were to occur, institutional controls would be required. Is this a 
suggested remedy? This does not appear to be an appropriate remedy, and should not be 
approved. 

USEPA Response to Comment #55: USEPA agrees that it is preferable to utilize 
permanent solutions to the maximum extent possible and to reduce toxicity, 
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mobility or volume mitigation rather than mitigate the risks from exposure. In the 
case of certain soil areas in OU-5, information developed during the Rl indicates 
that the alternatives for a permanent solution to VOCs in the vadose zone may be 
limited and may entail a long time period before the objectives for unrestricted use 
can be attained. USEPA has experience at other Superfund sites, including sites 
in California, where appropriate land use can proceed with proper mitigation of soil 
vapor risks, including careful monitoring. 

56. The vadose zone issues within the OU-5 soil contaminafion properties are discussed and 
strategies of control are proposed. Are there vadose zone issues also in existence off of the 
Aerojet property? Do vadose zone issues exist in the slickens beneath Gold River, 
Sunriver (Citrus Ponds), and Sacramento Bar? The Proposed Plan did not make this clear. 

USEPA Response to Comment #56: A considerable amount of effort was expended in 
assessing the risks for vapor intrusion throughout OU-5 including the communities 
mentioned. This effort delayed the completion of the RI/FS for several years while 
over 300 subsurface monitoring stations were installed and the results analyzed. 
USEPA attempted to explain these results in summary in the Proposed Plan 
presentation on August 11, 2009. The risks within OU-5 from vapor intrusion were 
limited to those VOC locations identified in the proposed plan. 

Commenter: Allen Tsao, citizen 

57. Page 5. Summary of Ecological Risk. The text states, "...the ecological health 
assessment determined there are no ecological risks within OU-5 that require action." 

a. This statement does not appear to be quite technically correct. According to the 
screening-level ecological risk assessment in Section 4.3.1.10 ofthe Remedial 
Invesfigation/Feasibility Study (Aerojet, 2009), the ecological risk model 
acknowledges that "there is a potential for constituents in soil to pose an adverse 
risk to ecological receptors under the exposure conditions assumed at Sites 4D, 
FCS, and C29 in Area 20; Sites D(e) and C32 in Area 21; and Sites C14 and C15 
in Area 49." The real reason for no action seems to be in the next sentence, which 
states "However, cunently planned development of the property (Easton 
project) into residential and commercial land may [emphasis added] eliminate 
the available habitat for these receptors, with the possible excepfion of Site 
C15. Hence, no significant ecological risk is likely in the future [emphasis 
added]." (p. 4-39 ofthe RI/FS [Aerojet, 2009]). Please revise the statement 
because the assessment is based on cunent conditions, not on future 
developments. 
USEPA Response to Comment #57a.: Section 4.3.2 of the Remedial 
Investigation/Feasibility Study (Aerojet, 2009) provides further information 
supporting the statement on no action for ecological risks. Future 
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development is only one of several reasons supporting no ecological 
remediation in addition to that required for protection of human health. 
Other reasons include current lack of suitable habitat in impacted areas, 
and the current exposure ofthe ecological receptors to elevated 
background levels of COPCs that are not associated with releases of 
hazardous substances. 

h. Based on the assessment by Aerojet, there is potential for chemicals to pose 
adverse effects to ecological receptors under cunent conditions. Given the 
cunent economy, I'd venture to say that any development may not be realized 
until 10 years later or perhaps more. Thus, please explain what the agencies plan 
to do to protect ecological receptors, including listed species and species of 
special concem, before development begins. 

USEPA Response to Comment #5 7b.: USEPA does not anticipate that habitat 
suitable for ecological receptors will become available in contaminated 
and disturbed areas of OU-5 prior to remedial activities nor prior to 
development ofthe area. The evaluation of exposure to background 
levels of COPCs should also be unaffected by economic delays in 
development. It is reasonable to assume that remedial activities would 
commence prior to major land development. EPA has determined that it 
will be necessary to comply with regulations governing the protection of 
special status species and their habitat during remediation activities for the 
protection of human health. 

58. Areas 21 and 49 appear to be in an area that provide potential foraging and nesfing for 
special-status species (p. 4-27 ofthe RI/FS [Aerojet, 2009]. On p. 4-40, Aerojet states that 
the future development ofthe area will be "limited to dredger tailings and previously 
disturbed areas." The remaining habitat will be encompassed by the Easton Open Space 
Preserve "having the potenfial to support the greatest diversity of plant and wildlife 
species with the proposed area of development." So, based on Comment la above, it 
appears that even if it were to be developed, it will not be developed in areas of suitable 
habitat for wildlife. Accordingly, the ecological risk would confinue to pose adverse effects to 
ecological receptors in the absence or presence ofthe development ofthe Easton Open Space 
Preserve. 

USEPA Response to Comment #58: The Easton Open Space Preserve will 
encompass mostly undisturbed areas. The previously disturbed areas, where the 
significant majority of contamination is found, will be developed into a commercial 
and residential area with minimal habitat. The contamination within the areas of 
suitable habitat (i.e., undisturbed areas) is de minimis, thus posing no significant 
risk to ecological receptors. 
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59. According to the RI/FS (Aerojet, 2009), under Section 4.3.1.9, Idenfificafion of 
Limitafions and Uncertainfies, the text states "Bioaccumulafive constituents such as PCBs, 
dioxins and furans, and mercury were found in soil, presenfing the possibility of exposure 
through the food chain. However, as described above, the sampling was conducted 
primarily in disturbed areas where significant exposure potential is unlikely. Migrafion 
of bioaccumulative constituents through the ditches into adjacent habitats may present a food 
chain exposure under cunent condifions, but is unlikely to be a concem in the flittire given the 
eliminafion of habitat that will occur as a result of development ofthe property." 

a. It appears that very limited sampling was conducted in un-disturbed areas. Thus, it 
appears that potential data gap exist on what the hazard is in the un-disturbed areas. 

USEPA Response to Comment #59a.: Soil and groundwater characterization 
at Aerojet has been ongoing since the early 1980s. Numerous studies 
have been conducted within OU-5 to determine source areas and define 
nature and extent. All sampling plans underwent various agency reviews 
prior to implementation in the field. It is common practice in 
environmental investigations to focus sampling in areas expected to be 
impacted by hazardous substances (i.e., recognized environmental 
conditions (RECs)). Sampling undisturbed areas other than for analysis 
of background conditions is not warranted since such conditions in those 
areas would not be considered as RECs. 

b. Aerojet assumes that contaminafion in the un-disturbed habitat can only be reached 
by migration but does not account for contaminants that may already exist in the 
undisturbed areas. For samples that were taking in habitat areas, levels of 
contaminants exceeded ecological benchmarks. Table 4-6 ofthe RJ/FS indicates 
that several metals exceeded the plant benchmarks in three different types of 
habitats. Of those chemicals that exceeded benchmark, the hazard quotients range 
was 1.1 to 880 (for chromium). It is remarkable that the maximum zinc 
concentration was 1160 mg/kg whereas the maximum zinc concentration samples 
in Califomia (UC-Riverside, 1996) were 236 mg/kg. Obviously, zinc exceeded the 
plant benchmark as well. It appears that the next step should have been to 
conduct more samples to delineate the extent of contamination and assess any 
potential hotspots. It is unclear if the site or risk was adequately characterized 
before risk management decision was made. 

USEPA Response to Comment #59b.: The native and disturbed soils at the 
Aerojet site are known to contain naturally elevated concentrations of some 
elements. Section 4.3.1.10 ofthe Remedial Investigation/Feasibility Study 
(Aerojet, 2009) discusses the contribution of background levels of elements 
to ecological risk. The results of statistical background evaluation found that 
several metals, including chromium and zinc, appear to represent 
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background conditions rather than contamination resulting from site-related 
activities. Background information is important to risk managers because 
the CERCLA program, generally, does not clean up to concentrations below 
natural or anthropogenic background levels. 

c. The future elimination of habitat is contradictory with the intent of the Easton 
Open Space Preserve (see Comment 2). Please clarify. 

USEPA Response to Comment #59c.: The habitat referred to in this text 
selection is in the disturbed area and includes areas proposed for 
redevelopment. The contamination within the areas of suitable habitat 
(i.e., undisturbed areas) is de minimis, thus posing no significant risk to 
ecological receptors. 

60. Page 6. Table 2. 
a. Unrestricted Use Level vs. Restricted Use. Please clarify that the "unrestricted use" is a 

land development terminology, and does not necessarily mean that cleanup numbers 
under this scenario is suitable for ecological receptors or their habitats. 

USEPA Response to Comment #60a.: "Unrestricted use" and similar terminology 
is used to describe potential exposure conditions for human health risk 
assessment. The term makes no reference to the suitability of the land for 
ecological receptors or habitat. 

b. The proposed perchlorate cleanup level was 55 mg/kg under "unrestricted use". 
It does not appear that perchlorate was assessed in the ecological risk assessment 
portion of previous documents. Therefore, there is a knowledge gap on the level of 
hazard perchlorate is posing on ecological receptors. Although the USEPA appears to 
have no official position what the unacceptable level of perchlorate would be for 
ecological receptors, it seems that USEPA in its draft perchlorate assessment would 
consider a lowest observable adverse effects level of 25 mg/kg/d and a no observable 
effects level of 2.5 mg/kg/d (USEPA, 2002). Given the high propensity for 
perchlorate to bioaccumulate in plants and that perchlorate affects the 
developmental phases of vertebrates, please ensure that perchlorate is not at an 
unacceptable level to ecological receptors at cunent and future habitat areas, as well as 
areas that are cunently habitat (I would consider any non-pavement area would be 
habitat for ecological receptors). 

USEPA Response to Comment #60b.: Table 2 in the Proposed Plan presents a 
perchlorate cleanup goal for protection of groundwater quality, since 
corrected to 0.06 mg.kg soil, which is well below the USEPA screening levels. 
Thus, the perchlorate cleanup level is also protective of ecological receptors. 
The Screening Level Ecological Risk Assessment (SLERA) states 
"Perchlorate was only detected in soil samples collected at Site C41..." 
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Perchlorate concentrations in the surface soils (0 to 1 foot below ground 
surface) ranged from less than 10 pg/kg to 1,900 pg/kg. No screening level 
was presented in the SLERA for perchlorate. USEPA (2002) presents a soil 
invertebrate threshold for soil community effects at 1 mg/kg and a screening 
benchmark of 4 mg/kg for terrestrial plants. The soil cleanup level for 
perchlorate is well below these levels, and will be protective for ecological 
receptors. 

Commenter: John Woodling, Sacramento Groundwater Authority 

61. We are concemed that proposed cleanup to the cunent maximum contaminant level (MCL) 
is not protecfive enough ofthe basin's beneficial uses. An MCL includes many trade-offs 
that are considered during its adoption process. Cleanup to the MCL provides no future 
assimilative capacity for containinants in the groundwater basin. We believe that the 
cleanup goal should be to maximize protection of human health, which is more 
appropriately reflected in the State Water Quality Objectives. The Proposed Plan indicates 
(Table 3 of Proposed Plan) that the incremental cost between containment and containment 
with mass removal is not that different. We believe that further consideration should be 
given to the next increment of cleanup to basin water quality objecfives. 

USEPA Response to Comment #61: Please see General Response #1 at the start of 
this Responsiveness Summary, as well as USEPA's responses to Comment #1 
and #3. 

62. We request a description of how the operations of adjacent water purveyors were 
incorporated into the design ofthe proposed containment and remediation strategy for 
contaminated groundwater, as well as contingencies for changes in their future operations. 
Our experiences of detections of contaminants at increasing distances from Aerojet have, 
unfortunately, demonstrated that past strategies may have been inadequate to anest 
movement of contaminants in the aquifer. Several regional factors will potentially result in 
increased reliance on the groundwater basin, particularly in drier periods, in the future. We 
are interested in seeing that the Proposed Plan can demonstrate effective capture under 
near-tenn and long-term public water supply operafions in the underlying groundwater 
basin. 

USEPA Response to Comment #62: See EPA response to Comment 41. 

63. SGA is currently commencing a study using a regional groundwater flow model to better 
understand the movement of water over the long-term in the basin. The results ofthis 
study may better inform whether sufficient facilities are in place for capture and 
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containment ofthe Aerojet plumes. We request that the results of our study, which are 
expected in inid-2010, be included in any future review ofthe remediation systeni in place 
to address the Aerojet contamination. 

USEPA Response to Comment #63: EPA would appreciate the opportunity to review 
the findings of your study. Depending on the completion date of your study, EPA 
should be able to review the results before the OU-5 remedial design is completed 
by Aerojet. It should be noted that the OU-5 remedial design will be completed 
following preparation of the OU-5 ROD. 

Commenter: Darrell Eck, Sacramento Central Groundwater Authority 

64. Using Maximum Contaminant Levels (MCLs) as the cleanup goal does not provide 
sufficient protection for present and future beneficial uses ofthe basin. SCGA recognizes 
that many trade-offs are considered during the development of an MCL and that limiting 
clean-up operations to the MCL eliminates any future assimilative capacity for 
contaminants within the groundwater basin. With this in mind, clean-up goals should be 
set to maximize protection of human health, which are more appropriately reflected in the 
Maximum Contaminant Level Goals (MCLG) as established by the United States 
Environmental Protection Agency (EPA) or Public Health Goals (PHG) as established by 
the Califomia Department of Public Health. In the event remediated water is used for 
drinking water purposes, as proposed by the Plan, treating to the MCLG (or PHG, as 
applicable) level is consistent with Califomia Department of Public Health's Policy Memo 
97-005 "Policy Guidance for Direct Domestic Use of Extremely Impaired Sources." In 
accordance with this Policy Memo, proposed treatment of extremely impaired sources 
should be designed and operated to meet the MCLG or less. While treating to the MCLGs 
will not guarantee that the remediated groundwater can be used directly for domestic 
purposes, it is the first step that will be required for any reuse proposal. Additionally, using 
PHGs is not inconsistent with the Plan as they are being proposed by as the goal for 
NDMA. 

The disposal altematives of non-potable use and discharge to surface water of groundwater 
treated to the MCL has the potential to further exacerbate the groundwater contamination 
issue. In the Plan, it is acknowledged that in several locations treated groundwater that is 
discharged to surface waters infiltrates back into the groundwater basin. This practice is 
therefore in conflict with the beneficial uses outlined in the Basin Plan, and in particular the 
State Water Resources Control Board (SWRCB) Resolution 68-16 "Anti-degradation 
Policy" which requires maintenance of existing water quality that is better than that 
required by other policies. This pracfice therefore impacts the reliability and suitability of 
the groundwater in the basin, which is contrary to the adopted GMP, and the Basin Plan. 
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The Plan indicates that the incremental cost between "containment" and "containment with 
mass removal" is not that different. SCGA believes that further considerafion should be 
given to set clean-up goals based on appropriate Federal MCLGs and State PHGs. 

USEPA Response to Comment #64: Please see General Response #1 at the start of 
this Responsiveness Summary, as well as USEPA's responses to Comment #1 
and #3. 

65. SCGA requests a description of how the operafions of adjacent water purveyors were 
incorporated into the design ofthe proposed containment and remediation strategy for 
contaminated groundwater, as well as contingencies for changes in their future operations. 
Detections of contaminants at increasing distances from Aerojet have, unfortunately, 
demonstrated that past strategies may have been inadequate to anest movement of 
contaminants in the aquifer. Several regional factors will potentially result in increased 
reliance on the groundwater basin, particularly in drier periods, in the future. SCGA is 
interested in seeing that the Plan can demonstrate effective capture under near-term and 
long-term public water supply operations in the underlying groundwater basin. 

USEPA Response to Comment #65: See EPA response to comment #41. 

66. In order to provide for consideration and incorporafion ofthe latest science and information 
on the fate and transport of contaminants within the basin, the Record of Decision needs to 
be reopened on a frequent basis. Various agencies and authorifies that are responsible for 
the management of impacted basins are committing a considerable amount of effort and 
resources to better understand the impact ofthis ever changing contamination issue, in an 
effort to develop management strategies. Thus the value ofthis effort and its potential 
benefit to the region should not be overlooked or ignored, and should be used by the EPA 
and the Central Valley Regional Quality Control Board to continually evaluate the 
effectiveness ofthe remediation efforts. 

USEPA Response to Comment #66: The Five Year Review process includes 
consideration of new science. Please the General Responses at the start of this 
Responsiveness Summary, as well as USEPA's responses to Comments #8, #20 
and #49. 

Commenter: Robert Roscoe, Sacramento Suburban Water District, 

67. Staff at SSWD is concemed that proposed cleanup to the cunent maximum contaminant 
level (MCL) is not protecfive enough ofthe basin's beneficial uses. An MCL includes 
many trade-offs that are considered during its adoption process. Cleanup to the MCL 
provides no future assimilative capacity for contaminants in the groundwater basin. 
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Furthennore, since it is not possible to monitor all locations, once any monitoring network 
shows concentrations have dropped to the MCL there will undoubtedly remain areas above 
the MCL, as it is extremely unlikely that the monitoring network has pinpointed every 
location of maximum concentration. We believe that the cleanup goal should be to 
maximize protection of human health, which is more appropriately reflected in the State 
Water Quality Objectives. The Proposed Plan indicates (Table 3 of Proposed Plan) that the 
incremental cost between containment and containment with mass removal is not that 
different. We believe that further consideration should be given to the next increment of 
cleanup to basin water quality objectives. 

USEPA Response to Comment #67: Please see General Response #1 at the start of 
this Responsiveness Summary, as well as USEPA's responses to Comment #1 
and #3. 

68. SSWD is concemed about how the operations of adjacent water purveyors were 
incorporated into the design ofthe proposed containment and remediation strategy for 
contaminated groundwater, as well as what contingencies for changes in their future 
operations were considered. Unfortunately detections of contaminants at increasing 
distances from Aerojet have demonstrated that past strategies may have been inadequate to 
anest movement of contaminants in the aquifer. Regional water supply planning includes 
increased reliance on the groundwater basin, particularly in drier periods, in the future. We 
are interested in seeing that the Proposed Plan can demonstrate effective capture under 
near-tenn and long-tenn public water supply operations in the underlying groundwater 
basin. 

USEPA Response to Comment #68: See EPA response to comment #41. 

69. SSWD is participafing in studies using regional groundwater flow models to better 
understand the movement of water over the long-tenn in the basin. The results of these 
studies may better inform whether sufficient facilities are in place for capture and 
containinent ofthe Aerojet plumes. We request that the results of these studies, which are 
expected in mid to late 2010, be included in any future review ofthe remediation system in 
place to address the Aerojet contamination. 

USEPA Response to Comment #69: EPA would appreciate the opportunity to review 
the findings of your study. Depending on the completion date of your study, EPA 
should be able to review the results before the OU-5 remedial design is completed 
by Aerojet. It should be noted that the OU-5 remedial design will be completed 
following preparation of the OU-5 ROD. 
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Commenter: Dave Brent, City of Sacramento 

American River Cumulative Risk: 

70. It is unclear to the City whether the impacts ofthe remedy on the Lower American River 
have been evaluated. There needs to be a clear review of impacts to the American River. 
Cumulafive impacts on the Lower American River are occuning from both the Westem 
Groundwater and Perimeter Groundwater remedies. If the Inacfive Rancho Cordova Test 
Site (IRCTS) remedy is combined with PGOU and results in a discharge to the Lower 
American River, then it should be added to the cumulative assessment as well. 

USEPA Response to Comment #70': Ecological and human health impacts on the 
American River have been considered in the RI/FS. Treatment requirements for 
discharges to the River, both directly and indirectly, are established at the State's 
NPDES levels. 

71. In the RI/FS there is a discussion on the altemadves to safisfy varying demands with 
respect to treated groundwater management. There are four options outlined, including the 
potential to discharge more water to surface water in winter. The City would like to stress 
the importance of limifing treated groundwater discharges to account for actual flows in the 
American River or its tributaries and ensure appropriate dissipation. The City recommends 
incorporating minimum river flows when determining suitability of increased discharges. 
We also recommend that EPA evaluate surface water discharges and suitable river 
condifions using quanfifiable conditions such as river flow, precipitafion, reservoir releases, 
and other operafional and hydrologic infonnation rather than a general approach,assuming 
flows are higher during winter months, which is not always the case on the Lower 
American River. 

USEPA Response to Comment #71: USEPA appreciates these insights on American 
River issues and will evaluate these flow management concerns during the design 
and implementation phases of the project. 

72. In the RI/FS it is stated that several areas of groundwater contamination are not well 
understood and will be further delineated when additional wells are developed. Well 
development water from the Aerojet site should be monitored appropriately to characterize 
its risk and not automafically classified as a "low-threat" discharge under the Aerojet 
Nafional Pollutant Discharge Elimination System (NPDES) permit for the GETs and low 
threat discharges. The City recommends that these flows be managed so as to not result in 
contamination of storm drains or surface waters. 

USEPA Response to Comment #72: USEPA agrees with the essence of this comment 
and will work with the State regarding requirements for management of well drilling 
and development water. 
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Alder Creek 

73. In the RI/FS and supporting appendices there appears to be conflicting information related to the 
quality of Alder Creek and the potential impact from groundwater seeps located on the 
adjacent south hillside. The report documents the possible impact ofthe groundwater seeps, 
through the upward movement of groundwater, either from surface saturation or actual 
flow from contamination Layer A. There has been limited inonitoring of Alder Creek, 
which has resulted in detectable NDMA and perchlorate, as well as other organics and high 
levels of iron and manganese. There is discussion on why the levels of detectable 
consfituents in Alder Creek are considered insignificant, based on lack of detection and low 
levels. 

The City is concemed that insufficient investigation may have been conducted regarding 
the water quality ofthe seeps and the potential impact on Alder Creek. Clearly, there is a 
source (or sources) of contaminafion to Alder Creek that should be identified and managed 
to protect public health and the environment. Alder Creek is tributary to the American 
River; and the drinking water beneficial use applies to this creek as well as recreation; 
therefore, the Alder Creek evaluation should be expanded to include drinking water 
considerations. 

USEPA Response to Comment #73: The human health assessment (HHA) evaluated 
recreational exposure to surface water and seep concentrations in Alder Creek. 
Risks were evaluated for groundwater that potentially discharges to Alder Creek, 
which provides a conservative evaluation of potential risks from using the creek as 
a drinking water source. The HHA determined that exposures to constituents in 
Alder Creek would be negligible and limited to occasional dermal contact under a 
recreational scenario. The maximum incremental lifetime cancer risk was less 
than 10''' and the Health Index was less than 0.0007. 

Facility Implementation 

74. It is important that a sufficiently long public review and comment period is provided 
related to any new or revised NPDES pennits to account for the potenfial changes caused 
by the Proposed Plan and allow for input by drinking water utilities. 

USEPA Response to Comment #74: NPDES permits are issued by the Regional 
Water Quality Control Board following its public review and comment 
requirements. 

75. All proposed altemafives will result in a significant amount of new piping. Some of these 
pipelines may transport untreated groundwater and will cross or come in close contact with 
surface waters. These pipelines should be designed, operated, and maintained to ensure that 
spill risk is minimized. Also, there should be specific procedures in place to monitor the 
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flow in the pipelines and provide notification to impacted agencies, such as the water 
utilities, in the event of a failure that impacts receiving waters. 

USEPA Response to Comment #75: USEPA agrees that the operation of transmission 
pipelines must be monitored for the reasons expressed by the commenter. The 
monitoring procedures will be reviewed during development of the designs and 
operating plans, with oversight by USEPA and the State. 

76. All proposed altematives will resuh in increased flows at the existing GET facilities. The 
majority ofthe increases will bring the facilifies up to near design capacity. The increase in 
flows should be monitored and paced carefully to ensure that the facility perfonnance is not 
degraded by the increase in flow. 

USEPA Response to Comment #76: Treatment system effluent concentrations will be 
closely monitored as required by the NPDES permit. 

77. Appendix G ofthe RI/FS provides a copy of Facility Reports for the GET facilities. Most 
of the Reports or Operation and Maintenance Manuals for the GETs are listed in the 
references as being greater than 10 years old. These reports and plans should be required to 
be modified to include all cunent facilifies as well as plans and procedures to ensure the 
consistency of treated water quality. This should include required elements, including as a 
minimum operational parameters, preventafive maintenance, planning for emergencies 
(power outages, alarms), and notification procedures providing notification to the 
downstream water ufilifies. 

USEPA Response to Comment #77: USEPA agrees that routine review and 
necessary updating of O&M procedures should occur. 

78. The RI/FS states that the air stripping process at ARGET has a design capacity of 3,800 
gallons per minute (gpm). The flows at this GET have never been this high, so performance 
at this level has not been proven. For that reason, we request that EPA and Central Valley 
Regional Water Board (Regional Board) reconsider approval of treatment flows in excess 
of design capacity (as indicated under altemative Zl-3) or consider requiring a plan to 
ensure safe implementation and monitoring ofthe increased flows and resultant water 
quality in an incremental manner. We believe that the increased flows should be proven to 
be treatable prior to amending the NPDES permit, or consideration be given to allow a 
temporary increase in flow in the permit with such safety features, prior to a permanent 
amendment. 

USEPA Response to Comment #78: USEPA will work with the Water Board to 
consider this request during the review of design and operation plans. 

79. GET A treated groundwater has been historically discharged to Rebel Hill Ditch. Under 
altematives Z4-2 and Z4-3 there may be an expansion of GET A or constmction of a new 
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GET facility. This new GET may discharge to Alder Creek under a new pennit or 
discharges may be used onsite as non-potable water. This should be evaluated carefully to 
ensure that the beneficial uses of Alder Creek are not impaired any further and that this 
additional flow to the American River is included in the cumulative impact analysis. 

USEPA Response to Comment #79: During the development of a design that 
includes alternative discharges to Alder Creek, USEPA and the State will review 
the adequacy of the current analysis of potential impacts. 

Constituents of Concem 

80. The first Remedial Acfion Objective (RAO) is to protect public health and the 
environment. We agree that this is the intent ofthe remedy, but if drinking water Maximum 
Contaminant Levels (MCLs) are the basis for cleanup levels, then the remedy is actually 
only meeting acceptable levels of risk in drinking water as defined by EPA. Whenever 
feasible it is prefened to further reduce the risk to public health, and we support the use of 
Califomia Public Health Goals (PHGs) and EPA Maximum Contaminant Level Goals 
(MCLGs) where appropriate for the Superfund cleanup. 

USEPA Response to Comment #80: Please see General Response #1 at the start of 
this Responsiveness Summary, as well as USEPA's responses to Comment #1 
and #3. 

81. The fact sheet provides a table ofthe groundwater cleanup levels (Table 1). There are three 
trihalomethanes (THMs) listed on the table; bromodichloromethane, chlorofonn, and 
dibromochloromethane. Each of these has a cleanup level shown of 80 micrograms per liter 
(/yg/L) based on the Federal MCL. We believe that this is inaccurate since the Federal 
MCL applies to Total THMs (TTHMs). The TTHM MCL includes the three THMs listed 
above as well as bromofonn. The standard should be clarified in the table, and EPA should 
clarify if the proposed remedy continues to meet the coinbined standard. 

USEPA Response to Comment #81: The federal MCL does establish a limit of 80 
pg/L for the sum of the concentrations of all four trihalomethanes. 

82. The RI/FS states that the American River Groundwater Extraction and Treatment 
(ARGET) facility utilizes an analyfical inethod for 1,4-dioxane with a detection level of 10 
pg/L. This level is above the cleanup level, 3 pg/L based on the Federal Public Health 
Advisory. The detection limit of 10 pg/L seems insufficient to evaluate compliance with 
cleanup goals and detennine impact to public health. We request consideration of requiring 
the detection limit to be reduced to below the cleanup level. 

USEPA Response to Comment #82: USEPA will review quality assurance 
information for alternative analytical methods for 1,4-dioxane prior to approval of 
improved methods to attain an appropriate quantitation limits for 1,4-dioxane. 
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83. The RI/FS states that GETs A and B have non-detectable NDMA, at 0.012 pg/L. This level 
is higher than the cleanup level, 0.003 pg/L based on the PHG, as well as the Califomia 
Department of Public Health (DPH) Nofificafion Level of 0.01 pg/L. The detecfion level of 
0.012 pg/L seems insufficient to evaluate compliance with cleanup goals and detennine 
impact to public health. We request consideration of requiring the detecfion limit to be 
reduced to below the cleanup level. 

USEPA Response to Comment #83: USEPA is in the process of reviewing quality 
assurance information for alternative analytical methods for NDMA. 

84. The RI/FS states that both Zones 1 and 3 have tentatively identified compounds (TICs) as 
well as detected unknown compounds in the contaminated groundwater. These have not 
been identified as constituents of primary concem (COPCs) and are not being addressed in 
this Proposed Plan. These compounds should continue to be investigated in some manner 
to ensure that if harmful chemicals are idenfified at a later time, they can be addressed 
through review ofthe remedy and modificafions to actions or treattnent. Monitoring at 
some reasonable frequency also seems wananted during the long length ofthe clean-up, as 
analytical methods may improve and provide more infonnafion on these containinants. 

USEPA Response to Comment #84: An approach to identifying TICs will be 
incorporated into future monitoring plans. 

85. The selected altematives should include contingency plans to address detects above the 
levels approved by the Regional Board or DPH. If additional chemicals of concem arise 
that were not previously identified, they should be addressed immediately and included in 
revisions to the remediation plan and associated implementation permits. Contingencies 
should be in place to cease discharge as appropriate until such issues are satisfactorily 
reviewed by the regulatory agencies and addressed. 

USEPA Response to Comment #85: Specific contingencies to address exceedence of 
treatment requirements are incorporated into Operation and Maintenance Plans as 
well as monitoring requirements. 

86. In the RI/FS the EPA mentions several on-going studies or evaluations that are on-going as 
part ofthe interim solution. The City would like to request that EPA provide on their 
website infonnation related to on-going research and evaluations at the Aerojet site, such as 
potenfial health impacts, groundwater seep invesfigafions, and pilot tesfing of in-situ 
treatment technologies. 

USEPA Response to Comment #86: USEPA notes this request for information access 
and will attempt to provide as much updated information though the webpage as 
feasible. The URL for the website is www.epa.gov/region09/aerojet. 
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Monitoring and Reporting Program 

87. The Monitoring Program needs to continue to include the receiving waters, including the 
American River upstream and downstream of Buffalo Creek. This monitoring should be 
timed to coordinate with GET effluent monitoring so that the results can be compared if 
there are detections in the treated groundwater. Also, if any discharges are planned for 
Alder Creek, Alder Creek should be added to the list of receiving waters. 

USEPA Response to Comment #87: USEPA will consider this advice during review of 
the monitoring plan. 

88. Detection limits, methods, constituents or other factors should be appropriate to ensure that 
collected data provides appropriate infonnation to protect human health. These parameters 
should be adjusted to keep cunent with future water quality standards and guidelines and 
available laboratory technology. The monitoring program should include an expanded list 
of all potential chemicals of concem on a reasonable frequency to ensure that if present at 
levels of concem, additional chemicals of concem are identified and addressed. 

USEPA Response to Comment #88: Updated monitoring plans will consider the 
recommendations in this comment 

89. The City acknowledges the helpfuhiess and infonnafion provided by Aerojet Staff over the 
past several years in providing notification of NPDES pennit exceedences for the Interim 
Groundwater Extracfion and Treatment Systems. The Plan should continue to include 
notification procedures to contact downstream water purveyors when inonitoring results 
exceed MCLs, detects are found in the American River, or there are any significant 
problems with the discharge or remediation activities that may affect American River water 
quality. The notification needs to occur in a timely manner to allow water diverters the 
ability to respond to changes in source water quality. The discharge should also be 
immediately ceased in cases of potential significant issues. This is essential to ensure 
protection of public health. 

USEPA Response to Comment #89: See response to comment #85. 

90. The Plan should include ongoing monitoring, inspections, and evaluation of site conditions, 
including the physical equipment utilized for the clean-up to ensure that it is functioning 

J conectly. 

USEPA Response to Comment #90: The five year review process requires the 
inspection and evaluation of ongoing remedies. USEPA agrees with this comment 
and will consider the recommendation in the development of future monitoring 
programs for the site. 
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Commenter: Mike Finnegan, US Department ofthe Interior 

General Comments 

91. The discharges of extracted or remediated water to the streams must be clarified by 
quantifies and constituents, rather than generalized that discharges meet standards. Water 
quality parameters of concem include temperature as well as perchlorate, N-
Nitrosodimethylamine NDMA, and trichloroethylene TCE. 

USEPA Response to Comment #91: The treatment standards for discharge to surface 
water onsite shall meet the substantive requirements of the NPDES permit or in 
the case of discharge off the Superfund site, shall require compliance with all 
applicable requirements ofthe NPDES permit. The values have been have been 
specified in the ROD. 

92. The Bureau of Reclamation does not support discharges of remediated water to any 
tributaries to the American River upstream from Nimbus Dam or the American River Fish 
Hatchery including Alder Creek. 

USEPA Response to Comment #92: USEPA does not anticipate any changes in the 
current locations of discharge for remediated water in compliance with an NPDES 
permit. Treated groundwater from ARGET and GET E/F is discharged to Buffalo 
Creek and treated groundwater from GETs A and B, located in Zone 3, is 
discharged to the Rebel Hill Ditch, where it infiltrates into the ground along the 
southern boundary ofthe Aerojet Site. 

93. Additional altematives should be developed to provide discharge of extracted or 
remediated water to Monison Creek and Laguna Creek to the south, rather than to the 
American River. In particular, opportunities ofthe proposed project for discharge and 
remediation of extracted groundwater may be improved by conveyance ofthe water in the 
channel of Morrison Creek and coordination with the Sacramento Regional County 
Sanitafion District for use ofthe lands, water and facilifies ofthe Sacramento Regional 
Wastewater Treatment Plant near Monison Creek and the Sacramento National Wildlife 
Refuge. Although some water from Beach and Stone Lakes is pumped over the levee to the 
Sacramento River, floodwaters in the Morrison Creek basin will likely flush discharged 
water into the eastem Delta during the rainy seasons. 

USEPA Response to Comment #93: USEPA appreciates these suggestions and will 
consider specific alternatives in the design phase. 

94. Remediated water may be used in landscaping for certain developments in the general area. 

USEPA Response to Comment #94: The ROD allows for such uses of treated water, 
provided the treatment meets the appropriate discharge requirements. 
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95. On page 2, Figure 2 shows that the OU-5 approximately underlies Reclamation's Nimbus 
Dam, headworks stmcture, and a portion ofthe Folsom South Canal. Does the EPA 
foresee any impacts from the proposed cleanup activities upon these stmctures? If EPA 
does foresee any impacts, what are they? These impacts need to be more fully understood. 

USEPA Response to Comment #95: EPA does not foresee any impacts from the 
proposed cleanup activities upon these structures. The proposed groundwater 
extraction wells shown on Figure 2 are more than 1500 feet from these structures 
and the screened intervals for these extraction wells range from 50 feet to 228 feet 
below groundwater surface. Existing pipelines will be used to convey groundwater 
beneath the Folsom South Canal to the treatment system that will remove the 
contaminants prior to discharge. 

Specific Comments 

96. Reclamation is concemed that given the fact that residence time in Lake Natoma is not well 
understood that there is the potenfial for containinants, especially perchlorate and NDMA, 
to accumulate in recreation areas, the fish hatchery, or the Folsom South Canal. 
Reclamation is also concemed that unintended releases of containinants could impact this 
larger and highly used lake for a long period of time and would result in expensive 
regulation and clean-up costs. Given the regulatory uncertainty of these contaminants and 
the length ofthe proposed clean up, such an accumulation would have serious and long-
tenn impacts to Lake Natoma. Therefore, Reclamation requests that United States 
Environmental Protection Agency require a study of residence time and mixing dynamics 
related to use of an Alder Creek outfall prior to proposing use ofthis locafion, and allow 
Reclamation to better understand the risks of using Alder Creek as a discharge location. 
Such a study should consider the maximum cumulative use ofthe discharge location and 
should consider a variety of operadonal and hydrologic conditions in Lake Natoma. 

USEPA Response to Comment #96: Potential impacts due to the discharge of 
treatment system effluent are fully evaluated as part of the NPDES permit process. 

97. The documents reviewed indicate that a bio-treatment system may be used to treat 
perchlorate in the water to be discharged into Alder Creek. The bacteria used in the 
process to remove perchlorate could be canied in the discharge water and negatively 
impact the habitats in Lake Natoma and the Fish Hatchery. It is not clear from the 
infonnation received if there will be secondary treatment that would remove the bacteria. 
If non-native bacteria are canied in the water to the discharge point in Alder Creek, a 
Biological Assessment should be conducted to assess the ecological impact of introducing 
non-native bacteria (or increased concentrations of native bacteria) into Alder Creek which 
flow into Lake Natoma and subsequently the Fish Hatchery. 

USEPA Response to Comment #97: Perchlorate-reducing bacteria are not generally 
exotic. Inefficient operation of biological treatment systems has the potential to 
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discharge increased concentration of bacteria. Appropriate monitoring and 
contingency plans for treatment disruption should decrease the chances of release 
of bacteria. Potential impacts due to the discharge of treatment system effluent 
are fully evaluated as part of the NPDES permit process. 

98. The impacts resulting from introducing warmer waters from the discharge into Lake 
Natoma must be evaluated. These impacts could reduce Reclamation's cold water storage 
and ultimately negatively affect the Fish Hatchery downstream. 

USEPA Response to Comment #98: See response to comment #91. The NPDES 
permit requirement for off-site discharge does include a provision for temperature 
control. 

99. Many ofthe concentrations of contaminants that are proposed to be established for 
discharge limitations exceed Public Health goals. Examples of these are NDMA liinits at 
0.007 pg/L when the Califomia Environmental Health Hazard level is 0.003 pg/L (and a 
Public Health Goal of 0.002 pg/L), trichloroethylene at 0.8 pg/L, and copper at 11 to 17 
mg/L (based on their effluent liinits and historic records at other discharge points) when the 
American River goal is 0.01 mg/L. Aerojet should provide Reclamation with a table that 
lists of all proposed discharge concentrations and compares them to all Public Health goals 
and/or policies that these concentrations will exceed. This would allow Reclamation to 
better evaluate the impact of allowing the discharge. A copper accumulation study may be 
required to determine the irhpacts of allowing copper to be discharged into Alder Creek 
above the American River goal. 

USEPA Response to Comment #99: See response to comment #91 as well as 
General Response #1 at the start of this responsiveness summary regarding use 
of advisory values that have not been formally promulgated. Results of past and 
current monitoring data can be provided. The Water Board may be a convenient 
local source for the monitoring data. 

100. Since discharging into Alder Creek does have the potential to negatively impact a 
significant sensitive habitat managed by Reclamafion and the Fish and Wildlife Service, 
the action should have been evaluated within the National Environmental Policy Act 
NEPA process. During this review we noticed references to Califomia Environmental 
Quality Act CEQA, but has Aerojet completed a full Environmental Assessment (EA) and 
completed the NEPA process? If they have completed this process please provide it to 
Reclamation. If Aerojet has not completed the NEPA process. Reclamation request this 
NEPA process be undertaken before further decisions are made involving/impacting any of 
Reclamation's facilities or projects. 

USEPA Response to Comment #100: OU-5 is intended to address the contamination 
beyond the Aerojet property boundary but still within the Superfund site, in a 
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CERCLA process that is considered the functional equivalent of NEPA. Provisions 
of CERCLA require a review of the effectiveness and protectiveness of the remedy 
every five years, including potential ecological impacts. 

101. Site background (Page 3-final paragraph). "The invesfigation also thoroughly.examined the 
potenfial risks due to Volatile Organic Compounds vapors from contaminated groundwater 
to residents and workers." Did investigations include hann to aquatic communities? If so, 
what measures are being recommended in the interim to protect aquatic life? 

USEPA Response to Comment #101: A Screening Level Ecological Risk Assessment 
(SLERA) was conducted to evaluate exposure of ecological receptors from 
groundwater discharge to Alder Creek, the only surface water feature that supports 
ecological receptors that could potentially receive discharge from OU-5 
groundwater. The SLERA indicated that no significant ecological risk was 
associated with the positively detected COPCs in surface water. 

102. Page 4 paragraph 3; Site characteristics. What did the remedial investigation find in tenns 
of groundwater contamination in Buffalo Creek—if Buffalo Creek is not included in OU-5 
please state why not. 

USEPA Response to Comment #102: The Rl states that groundwater does not 
discharge to Buffalo Creek. This creek was not included because it is not located 
within OU-5, as shown in Figure 2 of the Proposed Plan. 

103. Page 4 (Scope and role...). Chemicals of concem are confinned in Zone 4. Wliy do you 
not include the landfill clean-up in the proposed actions for OU-5? Please explain why the 
landfill closure is not included in the proposed actions for OU-5. 

USEPA Response to Comment #103: The landfill cleanup is not included in the 
Proposed Plan because this area is expected to be cleaned up^nder State and 
local authority. USEPA had expected this process to be completed or underway 
prior to development of the ROD. USEPA has indicated that it will review the 
schedule for completion of the cleanup and will evaluate the protectiveness of the 
landfill cleanup. USEPA will consider an amendment of the ROD if the landfill 
cleanup is inadequate. 
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104. Page 4 (last paragraph). "Remedial invesfigations of five other Operable Units in the source 
areas must be completed before final remedies are selected for the entire Aerojet Superfund 
Site." 

a. How are the remedial investigations ofthe five Operable Units being coordinated with 
the implementation ofthe Proposed Plan for OU-5? 

USEPA Response to Comment #104a.: Due to the size and complexity of the Aerojet 
Superfund Site, a phased approach is being implemented so that the 
groundwater extraction and treatment systems for the off-site groundwater 
contamination in OU-3 and OU-5 are constructed as soon as possible. USEPA, 
State and Aerojet staff are working together so the remedial investigations for the 
five other source area OUs obtain the information needed to integrate the 
remedies selected for each OU, and to effectively address the entire Site. 

b. Will they be requesting comments on the five Operable Unit investigations before 
implementing final remedies under the Proposed Plan for Operable Unit 5 (OU-5)? As 
the final remedies for the entire Aerojet site won't be selected unfil the complefion ofthe 
investigafions on the five other OUs, there is interdependency with what is selected under 
the Proposed Plan for OU-5. 

USEPA Response to Comment #104b.: The remedial design for the OU-5 GETS will 
commence following issuance of the OU-5 ROD. The proposed plans for any of 
the remaining OUs are not expected until after the OU-5 ROD is signed. The OU-
5 GETs will be designed to provide hydraulic containment for groundwater 
plumes originating from the Aerojet property source areas. The design for the 
OU-5 GETs will not be dependent on development of remedial designs for the 
Source Area OUs. 

105. Page 5 (1st paragraph; "summary of site risk"). "Human health and ecological risk 
assessments were performed to identify and estimate potential risks to people and the 
environment from Aerojet's contaminafion of groundwater and soils, assuming cunent 
conditions and unrestricted future use ofthe land within OU-5." What was looked at to 
determine ecological risk? What risk management range was used in the ecological health 
assessment? 

USEPA Response to Comment #105 A Screening Level Ecological Risk Assessment 
(SLERA) was conducted consistent with USEPA's current guidance for performing 
Ecological Risk Assessments. The SLERA characterized potential risks to 
ecological receptors that may be exposed to chemicals present in groundwater 
and soil. The SLERA focused on exposure of ecological receptors from 
groundwater discharge to Alder Creek, the only surface water feature that supports 
ecological receptors that could potentially receive discharge from OU-5 
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groundwater. Surface water and seep concentrations were compared to Agency 
criteria (e.g., promulgated surface water quality standards) and ecological 
benchmarks. Additional evaluation of potential risks to the aquatic community 
within Alder Creek was assessed based on the results of a bioassessment. 
Characterization of the potential for adverse effects to occur in ecological receptors 
as a result of exposure to constituents detected in soil was conducted by 
comparing reported constituent concentrations with ecotoxicity benchmarks (i.e., 
the hazard quotient method). Based on the HQs and the habitats, each site within 
OU-5 was evaluated for potential for constituents in soil to pose an adverse risk to 
ecological receptors. 

106. Page 5 ("Groundwater"). "The on-property and off-property cancer risk for all four zones 
exceeds EPA's target risk range. The Hazard Indices are well over 1. Remedial action to 
prevent further contamination and cleanup ofthe drinking water aquifer is justified by the 
potenfial risks." 

a. What is the risk range that was used to gauge hann to aquatic species? 

USEPA Response to Comment #106a.: See response to comment 105. 

b. What remedial action is being recommended—if referenced in the document can they 
point to it (e.g., see prefened altemative on page "x")? 

USEPA Response to Comment #106b.: As summarized on page 8, the preferred 
remedial action for groundwater is groundwater containment with mass removal. 
The existing and proposed groundwater extraction wells are shown on Figure 2. 

107. Page 6 (confinued from Page 5- "surface soil and near-surface soil"). "The contaminants 
found in these areas include lead, zinc, cadmium, polychlorinated biphenyls (PCBs), 
dioxins, furans, chloroform and TCE. Table 2 shows the cleanup goals for each COC based 
on the lowest cancer or non-cancer risks for potential land uses (residential or 
commercial)." 

a. TCE is not listed in Table 2; what is the risk basis for this chemical in the soil? 

USEPA Response to Comment #107a.: TCE poses a risk in soil due to soil vapor. It 
is not listed in Table 2 because it did not pose a direct contact risk (i.e., ingestion, 
outdoor inhalation, and dermal absorption). The ROD states that the Soil Vapor 
levels of TCE protective of residential inhalation cancer risk is 1.2 pg /m^ 
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b. Also, under Table 2, "The state has estimated that a soil perchlorate concentration of 0.6 
mg/kg would protect the groundwater. Why is this COC listed as "non-cancer" on Table 
2 under the "risk basis" column at a soil contamination concentration of 55 mg/kg 
(residential unrestricted use)? 

USEPA Response to Comment #107b.: The risk-based cleanup goal of 55 mg/kg 
listed in Table 2 is based on protection of a residential receptor directly 
contacting this non-carcinogenic chemical in soil. Perchlorate toxicity levels are 
established to protect thyroid function. A cleanup number for perchlorate based 
on an additional exposure pathway, leaching from soil to groundwater, is 
provided in the footnote as corrected in the ROD. 

c. Later on, on this same page (Page 6) there is a statement as follows, "The soil action 
levels (Table 2) are calculated to reduce human health risks to protective levels." Why 
not list 0.6 mg/kg in the soil concentration column ofthis table for perchlorate if this is 
the level that will reduce the risk to protective levels? 

USEPA Response to Comment #107c.: See response to #107b. The two 
perchlorate values are presented separately because the exposure pathways 
differ (direct contact versus protection of groundwater). 

108. Page 7 (Groundwater RAOs). "Complete cleanup ofthe enfire Aerojet Superfund Site will 
require coordination of all seven groundwater and source operable units." Earlier the 
Proposed Plan indicated that there were five other Operable Unit investigations (besides 
OU-5) in the source areas that must be completed before final remedies are selected for the 
entire Aerojet Superfund Site (see Page 4 comments above). What is the seventh 
groundwater and source OU? 

USEPA Response to Comment #108: Operable units currently associated with the 
Site include OU-3 through 0U9. OU-3 is referred to as the Western OU which 
addressed groundwater plumes west of the Aerojet property. 0U4 includes Area 
41 (Cavitt Ranch) located east of the Aerojet property. 0U6 through 0U9 are 
source areas located on Aerojet property. 

109. Figure 3—Soil contamination areas (page 7). How did they select the soil contamination 
sites that are shown on this figure—why aren't there any sites nearby proposed/existing 
extraction wells; in particular, proposed extracfion wells in Zone 1 of OU-5 (see Figure 2)? 

USEPA Response to Comment #109: The OU-5 soil areas were selected from 
potential source and contaminated soil sites that transect, border, or are 
surrounded by lands removed from the boundary ofthe Aerojet Superfund site 
("carve-out lands"). The reason that the OU-5 soil areas are not adjacent to the 
OU-5 extraction wells is because the groundwater contaminant plumes that are 
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extracted by the existing and proposed Zone 1 wells are from source areas located 
within the Aerojet property boundary. 

110. Surface water/ground water interaction. In a recent draft decision by the State Water 
Resources Control Board (SWRCB, 2003) regarding the American River, the SWRCB 
concluded that from Nimbus Dam to about 6,000 feet below the dam, groundwater 
elevations and surface water elevations were similar enough to each other that groundwater 
could be tributary to the American River. This statement was excerpted from the 
Sacramento Groundwater Authority Groundwater Management Plan, December 2003. How 
will the pumping under either the Groundwater Containment and Containinent with Mass 
Removal altematives account for this surface water/groundwater interaction in the area of 
Zone 1 remedial actions? 

USEPA Response to Comment #110: The results of ongoing groundwater modeling 
will be examined for indications of significant interaction between groundwater and 
the American River since this would potentially compromise the effectiveness of 
the containment remedy. 

111. On page 8, it states, "Many ofthe details, such as final well locafion and pumping rates, 
will be detennined in the design phase ofthe project." Are they required to seek public 
review on the design phase ofthe Proposed Plan for OU-5? 

USEPA Response to Comment #111: USEPA is committed to continue open 
communication and to seek input from the public throughout the cleanup process. 
The Community Advisory Group provides regular feedback from stakeholders and 
these meetings are open to any interested community member or agency. EPA 
also publishes fact sheets and press releases that invite input from the community. 
During the design phase, landowners located adjacent to proposed extraction well 
locations will be able to provide additional input regarding the final extraction well 
locations. This has been the standard procedure for activities outside Aerojet's 
property boundary. 

112. Page 8 ("summary of groundwater altematives). "The estimated 30-year cost for 
Groundwater Containment is $57 million...The estimated 30-year cost for Groundwater 
Containment with Mass Removal is over $61 million. How did they arrive at these costs 
for clean-up; what are the variables in the calculation that could change and will the tme 
costs only be revealed during implementation phase? 

USEPA Response to Comment #112: The 30-year cleanup costs were estimated by 
summing the projected costs for installation of extraction wells, piping and 
treatment system installation, as well as operation, maintenance and monitoring 
costs for a 30 year period. Numerous variables were evaluated to estimate the 
project cost for the groundwater remedial alternatives including number of 

49 

Appendix A - Aerojet OU-5 Responsiveness Summary 



extraction wells needed, conveyance piping size, treatment system requirements. 
Detailed cost estimates are provided in Appendix C of the ROD. Although the true 
costs will only be developed during the implementation phase, the cost estimates 
in the RI/FS and the Proposed Plan are suitable for selecting the preferred 
remedial alternatives. 

113. Page 8 ("summary of soil and soil vapor altematives"). "More than 25 soil areas of 
potenfial concem in OU-5 were investigated (Figure 3 on page 7)."Reclamation didn't see 
25 areas of potential concem noted on the Figure, unless the numbers that appear to 
indicate buildings (inset) are included. Therefore, are the "majority ofthe soil areas" 
meeting residential use requirements? 

USEPA Response to Comment #113: The building numbers do indicate soil areas that 
were investigated in OUS. Soil samples were collected adjacent to Buildings 
49001, 49002, 49003, 49004, 49011, 49017, 49020, 49021, 49023, and 49026 to 
assess the presence of lead in soil resulting from the historical use of lead-based 
paint. Septic tanks associated with Buildings 49007, 49011 and 49022 were also 
investigated. By including the individual buildings, a total of 36 areas were 
investigated and 21 areas met residential use requirements. 

114. Page 8 ("summary of soil and soil vapor altematives"). "All options, including the No 
Action option, would require careful and thorough monitoring to ensure effectiveness and 
protectiveness." What are the requirements for monitoring (state/federal) and wouldn't 
they vary depending on the COC that's being remediated? Please provide more details on 
the monitoring plan so Reclamation can evaluate this further. 

USEPA Response to Comment #114: Monitoring requirements will vary depending on 
several factors including the COCs to be remediated, the location of the area to be 
monitored and the remedial method selected. Monitoring requirements will be 
specified in the Remedial Design/Remedial Action (RD/RA) Statement of Work to 
be prepared by USEPA following issuance of the ROD. 

115. Page 8 ("summary of groundwater altematives"). "The water will be piped to one of 
several treatment systems (see Figure 2) where a series of standard, reliable treatment 
systems remove the various contaminants." The treatment system that is in existence for 
Zone 3 (GET B) does not appear to capture the flow ofthe groundwater south ofthis 
Zone—the treattnent system is north ofthe extraction wells. 

USEPA Response to Comment #115: The groundwater extraction pumps in each of 
the Zone 3 extraction wells are designed to capture the impacted groundwater and 
pump the water back to GET B for treatment. During the design phase, we will 
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assess the need for new extraction wells to capture the plume in addition to those 
shown on Figure 2. 

116. Page 8 ("summary of soil and soil vapor altematives"). "The Groundwater Containment 
with Mass Removal altemafive includes additional extraction of more highly contaminated 
groundwater nearer the source areas to reduce the mass of containinants more effectively." 
The statement above describes the Groundwater Containinent with Mass Removal 
altemative as a viable altemative that will reduce the time the clean-up takes. What about 
the methods required for this more thorough extraction—is this more complicated, more 
costly, more time intensive (initially)? Should these differences be characterized under 
table 3 (page 10) "implementability"? 

USEPA Response to Comment #116: The primary difference between "Groundwater 
Containment" and "Groundwater Containment with Mass Removal" is that 
additional groundwater extraction wells located up-gradient of the toe of the plume 
would be utilized to contain the more highly contaminated groundwater. The 
Groundwater Containment with Mass Removal alternative uses the same 
technology as Groundwater Containment, and therefore is no more complicated. 
The alternative that includes mass removal is more costly in the first 30-year 
period because more groundwater is treated and more wells would need to be 
maintained. Because many ofthe existing extraction wells and pipelines would be 
utilized for mass removal, the mass removal alternative installation is not 
significantly more costly or time intensive to initially construct. Both alternatives 
are considered to meet the criteria for implementability. 

117. Page 10 ("soil areas"). "Proven methods for treating perchlorate in the surface soils at area 
C41 pose the risk of flushing some ofthe contaminant into the groundwater and would not 
meet EPA's protectiveness criteria." 

a. What Zone is area C41 in? Can they overlay the Zones on top ofthe soil areas shown on 
Figure 3? 

USEPA Response to Comment #117a.: Soil area C41 is located within the Aerojet 
property boundary and is located east of Zone 1 and south of Zone 4. 

b. Later on, the sub-surface soil treatment in C41 is discussed and it is noted that some of 
the Perchlorate may get into the groundwater, but if it does they can treat it through the 
proposed groundwater remediation methods. See page 12: "If (new Vadose Zone) 
treatment methods do not prove viable for this location, the perchlorate could gradually 
move into the groundwater where it would be captured and treated with the groundwater 
remedial action." Is subsurface soil viewed differently under EPA's protectiveness 
criteria? 
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USEPA Response to Comment #117b.: Cleanup goals that are protective of human 
health and the environment can vary depending on the intended use of the 
property. Perchlorate concentrations in soil at Area C41 are below residential 
and commercial cleanup goals but exceed cleanup goals that are protective of 
ground water. Because perchlorate concentrations extend below an excavation 
depth of 10 feet, impacted soil below this depth may represent an on-going 
source to groundwater unless treated in place. Since an effective subsurface 
treatment for perchlorate has not been demonstrated, perchlorate will be 
captured and treated once it has migrated into the groundwater with necessary 
monitoring. 

118. Page 11- Table 4 ("7D, 33D and FCS" column). 

It was unclear from Table 4 that the prefened altemative only considers comrriercial 
restricted use in areas 7D, 33D, and FCS. See page 10: "The RI /FS indicated that SVE 
would not be effecfive for cleaning up the low concentrafions of VOCs measured in soil 
vapor in areas 7D, FCS and 33D to meet the goals for unresfricted use." 

Given the uncertainty regarding the ability to extract perchlorate in sub-surface (Vadose 
zone) soils within Area C41, Table 4's evaluafion criteria should reflect this with regard 
to "long-tenn effecfiveness" and "reducfion of toxicity, mobility or volume by 
treatment"; i.e., suggest that these evaluation criteria be changed to "partially meets 
criterion." Perhaps this Area (C41) could be broken out separately. 

USEPA Response to Comment #118: The term "deed restriction" in the heading for 
areas 7D, 33D and FCS implies commercial use, as described under Soil and 
Vadose Zones on page 7 of the plan. The evaluation criteria presented in Table 
4 are standard criteria used to evaluate all Superfund sites. The areas were 
grouped by remedial alternative. As discussed in "Soil Areas" on page 10 ofthe 
plan, vadose zone perchlorate cleanup methods are being considered separately 
for Area 041. 

119. Page 11 ("groundwater"). "Monitoring of the effecfiveness and protecfiveness of the 
remedy is required to ensure that the remedial action objecfives are met." The effectiveness 
and protectiveness inonitoring criteria should be described to ensure a full understanding of 
the altematives being proposed. 

USEPA Response to Comment #119: Remedy effectiveness and protectiveness 
criteria are described in Figure 4 of the proposed plan under evaluation criteria 1, 3 
and 5. The Remedial Action Objectives (RAOs), as provided on pages 6 and 7 of 
the proposed plan, describe what the remedy is expected to accomplish in order to 
effectively protect human health and the environment. 
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120. Page 11 ("groundwater"). "The State of Califomia supports the altemative for cleanup of 
groundwater, with the exception that the Regional Water Quality Control Board prefers 
lower cleanup goals for TCE and chlorofonn based on final or draft Califomia Public 
Health Goals." As per an earlier comment, TCE levels don't appear in Table 2 (page 6). 

USEPA Response to Comment #120: See response to comment #107a. 

121. Top of Page 12 (continued from Page 11 "soil areas"). "Soil areas 32D, 34D, 35D and 38D, 
covering a total of approximately 11 acres in close proximity to each other.. .Contaminants 
in the vapors would be captured and treated by granulated carbon or destroyed using an 
existing catalytic oxidation system. If the cleanup does not attain unrestricted use levels, 
the land would be restricted to coinmercial use with a land use covenant." Which COCs 
are they trying to contain with this methodology? Also, the column in table 4 containing 
the prefened altemative does not include the deed restriction clause. The wording here is 
confusing as it indicates, "the land would be restricted to coinmercial use with a covenant". 

USEPA Response to Comment #121: Volatile organic compounds (VOCs) including 
TCE; PCE; chloroform; 1,1-DCA; 1,2-DCA; 1,1-DCE; cis/trans 1,2-DCE; vinyl 
chloride; and/or benzene have been detected in soil vapor samples at areas 32D, 
34D, 35D and 38D. The preferred alternative would be to extract and treat the soil 
vapor to levels that would enable unrestricted use of the property. A land use 
covenant would only be required if operation of the soil vapor extraction system is 
unable to attain soil vapor cleanup levels that meet the requirements of 
unrestricted use. 

122. Page 12 (paragraph 2). "Perchlorate contamination in soil area C41 extends beneath the 
excavation depth and may represent an ongoing source to groundwater." Are effectiveness 
and protectiveness monitoring criteria going to be recommended to assuage this potential 
problem as the clean-up progresses? 

USEPA Response to Comment #122: Groundwater sampling will be conducted down-
gradient of area C41 to monitor the potential impact of perchlorate concentrations 
in soil leaching to groundwater. 

123. Page 12 (paragraph 2). Vadose zone perchlorate cleanup methods are being developed and, 
if successful, may be used at area C41. If treatment methods do not prove viable for this 
location, the perchlorate could gradually move into the groundwater where it would be 
captured and treated with the groundwater remedial action." Is this vadose zone clean-up 
being proposed as part ofthe prefened altemative—it's not reflected in the table of 
altematives (Table 4-page 11)? Does this mean it's not viable? 

USEPA Response to Comment #123: See response to comment 117b. 
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124. Page 12- last paragraph ("soil areas") "The State of Califomia supports the preferred 
altematives for cleanup ofthe soil areas, with the exception that the Regional Water 
Quality Control Board prefers a lower cleanup goal for hexavalent chromium based on a 
draft Califomia Public Health Goal." 

a. According to Table 4 (page 11), the non-prefened altemative for soil areas 32D, 34D 
35D and 38D are not in compliance with State and Federal requirements. All other 
altematives listed in the table are in compliance, with the exception of "no-acfion" 
altematives. Does this means that the hexavalent chromium clean-up goal is in 
compliance with the HHA at the various soil sites? 

USEPA Response to Comment #124a.: The non-preferred alternative for soil areas 
32D, 34D, 35D, and 38D not being in compliance relates to trichloroethene 
(TCE), not hexavalent chromium. In regards to the hexavalent chromium 
cleanup level, this metal was found in soil areas 10D, I I D and 04 and the 
cleanup goal is in compliance with the HHA. 

b. How will this State-specified level be factored in, given that there are Federal MCL 
levels specified for hexavalent chromium (See Table 1—groundwater clean-up levels) 
but no State of CA MCLs specified. See discussion on page 6 regarding clean-up levels; 
i.e., state MCL levels to be used if specifying a lower concentration. 

USEPA Response to Comment #124b.: Hexavalent chromium is not a COC in 
groundwater at OU-5. 

125. Definitions 

a. What is a multiple completion well—listed in the legend of Figure 2 "proposed extraction 
well/multiple completion well"? 

USEPA Response to Comment #125a.: A multiple completion well is two or more 
wells that are installed adjacent to each other that are screened (with openings to 
allow groundwater to enter) at different depth often using a single drilling 
operation. 

b. What is "soil vapor extraction"—see page 10 "soil areas"? 

USEPA Response to Comment #125b.: Soil vapor extraction (SVE) is a soil 
remediation method that physically separates contaminants from soil in a vapor 
form by exerting a vacuum through the soil formation. SVE removes volatile 
organic compounds (VOCs) from soil, which is then typically treated at the 
surface using activated carbon or thermal treatment. 
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c. What is "RAO"- see page 10 "soil areas"? 

USEPA Response to Comment #125c.: RAO is an acronym for Remedial Action 
Objective. 

d. What do the risk-based thresholds "non-cancer" and "cancer" mean when applied to the 
two categories of use (residential restricted and commercial non-restricted) on Table 2? 

USEPA Response to Comment #125d.: Exposure to chemicals can result in either 
cancer or non-cancer health effects. The term "non-cancer" is used to indicate a 
cleanup goal based on non-cancer health threats while "cancer" is used to 
indicate a cleanup goal based on cancer risk. These categories are provided 
because not all chemicals are carcinogenic. In some cases, the non-cancer 
health threat of a chemical is greater than its cancer risk. 

Commenter: Angel and Greg Ball, residents 

126. I would like to see your plans implemented ASAP. I find special interests such as water 
companies are not concemed about the best interest ofthe community of Rancho Cordova 
just "their water and money". 

USEPA Response to Comment #126: USEPA is grateful for the thoughtful participation 
and support from community members. 

Commenter: Lisbet Gullone, resident 

127. I generally support the prefened cleanup altemafive (including Groundwater Containment 
and Mass Removal). However, I believe that in order to meet one ofthe long tenn goals of 
EPA (to allow beneficial uses ofthe contaminated areas), the containinants should be 
reduced to the levels idenfified in the Public Health Goals for the State of Califomia. Is it 
possible to fonn a partnership with the State that will allow for more extensive cleanup of 
TCE and chlorofonn (as recommended by the Regional Water Quality Control Board)? 

USEPA Response to Comment #127: Please see General Response #1 on Page 1 
of this Responsiveness Summary and the responses to the Water Board 
comments, particularly #1,#2 and #3. USEPA has great respect for the Water 
Board and other State agencies, and the agencies work together collaboratively on 
the Aerojet cleanup, including review of cleanup objectives during the final 
Sitewide remedy selection process. Differences in specific authority and policy 
determination can usually be bridged. 
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128. Regarding the removal of contaminated soil, I believe that the excavated soil should be 
treated to remove contaminants before it is replaced/relocated (this option will prevent 
future health concems and inflated cleanup costs). I am also concemed about the portion 
of OU-5 that has been excluded from the proposed acfions (Zone 4). Will the State of 
Califomia/County of Sacramento be required to coordinate the landfill closure process for 
this part ofthe Superfund Site with EPA? 

USEPA Response to Comment #128: See response to comments #6 regarding the 
treatment of excavated soil, and the response to comment #103 about the 
coordination of the landfill closure in Zone 4. 

129. I would like to know more about the groundwater extraction and treatment (GET) system 
that was installed in the mid 1980s. Based on the continued northerly expansion ofthe 
groundwater contaminafion plume, it appears that this effort has not been effective. If the 
future cleanup efforts include the pumping of contaminated groundwater to the same 
treatment systems, how could the removal of contaminants be improved? 

USEPA Response to Comment #129: The GET systems installed in the mid 1980's 
were interim systems that were designed by Aerojet prior to its signing the Partial 
Consent Degree which required Aerojet to perform a RI/FS for the site. Data 
obtained during the RI/FS for OU-3 and OU-5 has significantly improved the 
understanding of site conditions (i.e., groundwater plume extent, hydrogeology of 
contaminated aquifers) which enables the construction of effective extraction and 
treatment systems to contain the plume. Groundwater modeling techniques have 
also improved over that last 20 years which has enhanced the ability to design 
more effective extraction systems. Methods for monitoring extraction systeni 
effectiveness have also improved so that once the proposed systems are installed, 
system revisions that may be needed can be more readily identified. 

130. Finally, I am also curious about the public notificafion requirements for this type of project. 

USEPA Response to Comment #130: See response to comment #111. 

Commenter: Rick Bettis, CAG member 

131. Generally I think it appears comprehensive, reasonable and sufficient. However I do concur 
with the SWQCP regarding the use ofthe Califomia Public health goals for TCE. I believe 
that while the study results for the PHG are not final and may be conservative that we 
should utilize the "precaufionary principle" for TCE since it is so prevalent in the project 
area. I also agree with the SWQCB conceming the use of PHG for chromium. Hopefully 
these upgrades can be achieved in a reasonably economical manner. It is critical that we 
maintain the sustainable yield ofthe groundwater basin for water supply purposes. 
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Accordingly I urge that emphasis should be given monitoring and containment since we 
must prevent further spread of the plume. 

USEPA Response to Comment #131: Thank you for your thoughtful support. Please 
see the General Responses at the start of this Responsiveness Summary and 
responses to comments #1, #2, #3, #9 and #127 regarding use of State PHGs. 
Also see responses to comments #39, #40 and #41 regarding maintaining a 
sustainable yield from the aquifer. 
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B. ORAL COMMENTS RECEIVED DURING 08/11/2009 PUBLIC MEETING 

Comments from unidentified audience members 

132. Will the Aerojet site be cleaned up to residential cleanup levels and how do we decide 
when to excavate the soil versus use soil vapor extraction? 

USEPA Response to Comment #132: USEPA prefers that impacted soil is cleaned up 
to meet the risk-based cleanup goals for unrestricted use such as residential 
development. Soil vapor extraction can be effective in areas with contaminants 
that volatilize (i.e., TCE) but soil excavation proposed for other areas with non
volatile contaminants (i.e., elevated metals or perchlorate concentrations). 

133. In areas where additional pumping is required to clean up the groundwater before you can 
clean up the overlying soil, are there any esfimates of how long that pumping might take? 

USEPA Response to Comment #133: Because the time needed to clean up the soil in 
the source area OUs is still to be determined, the time needed to clean up the 
groundwater has not been estimated but could be over 100 years in some areas. 

134. Is Aerojet's process sfill producing containinants? Aerojet is still operating. 

USEPA Response to Comment #134: Aerojet is Still operating and must comply with 
all applicable State and federal regulations. 

135. What is the estimated amount of acre feet that will be pumped per year? 

USEPA Response to Comment #135: The total groundwater extraction rate from the 
four zones in OU-5 will updated during remedial design but assuming a total flow 
rate of 8,000 - 10000 gallons per minute, approximately 12000 - 16000 acre feet 
would be pumped per year. 

136. Because groundwater is a limited resource, has aquifer recharge been considered? 

USEPA Response to Comment #136: The preferred alternative does not include 
direct recharge. USEPA and Aerojet recognize that there will be an impact on 
the groundwater table in every alternative. It is USEPA's assessment that 
extraction of groundwater in this complicated aquifer and discharged to surface 
water will be more effective than extraction and reinjection. If the groundwater 
were recharged on Aerojet's property, the size of the on-property containment 
system would have to be significantly increased and may not be economically 
viable. 
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137. What soil cleanup levels are protective? 

USEPA Response to Comment #137: Risk-based soil cleanup goals are listed in Table 
2 of the Proposed Plan. 

138. If Aerojet is no longer adding containinants and the source ofthe contamination has been 
identified, is the contaminated area of soil confinuing to seep in to the groundwater, or has 
that already taken place and we are cleaning up a reservoir of contaminated water? 

USEPA Response to Comment #138: Contaminated areas of soil that have not been 
remediated continue to have the potential to impact groundwater. Several factors 
can affect the potential for contaminated soil to impact groundwater, including rate 
of stormwater infiltration (i.e., area paved or unpaved) and the type and 
concentration ofthe contaminants present (i.e., high concentrations of solvents can 
migrate to groundwater without stormwater infiltration). Contaminants have 
reached the groundwater so groundwater containment and cleanup is needed in 
addition to remediation of contaminated soil. 

139. What is a deed restriction for commercial versus residenfial use? 

USEPA Response to Comment #139: A deed restriction is recorded in the property 
records to restrict the use of the property in certain ways. For example, it could 
restrict the property to commercial or industrial use and not permit residential use. 
Or it could require certain engineering controls (i.e., operation of soil vapor 
extraction system, maintain pavement in areas of impacted soil). These restrictions 
transfer with the land ownership, and cannot generally be removed by new owners. 

140. Who is paying for the cleanup and do we care how much it will cost? 

USEPA Response to Comment #140: Aerojet is paying for the cleanup. Controlling 
the cleanup costs are important so Aerojet can continue to afford to pay for the 
cleanup. USEPA regulations require consideration of cost in selecting a remedy. 

141. Why does a well get shut down? Is that when we were giving people water and we weren't 
checking and then we found out later? How does that happen that when you end up giving 
people water for a long period of time and then you find out you were giving them water 
that was hurting them? 

USEPA Response to Comment #141: A well is shut down when groundwater 
contaminants are detected that are not acceptable for the intended use such as 
drinking water. For some chemicals such as perchlorate, cleanup levels and 
adequate analytical testing methods were not available 10 years ago. Since that 
time groundwater analytical methods have significantly improved and cleanup 
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levels have been established in order to effectively evaluate groundwater 
conditions. 

142. In the 1970's there were chemicals in that water that we did not know about. Could there 
still something in the water today that we don't know about? 

USEPA Response to Comment #142: There will always be the potential that unknown 
chemicals could be present in water but in general the major chemicals that could 
potentially cause health problems can be identified. USEPA will continue to 
monitor for and investigate significant tentatively identified compounds (TICs). 

143. In the 1980's we were never told there was anything wrong with the water. We have lived 
here since then and raised our children. Families have thyroid issues and other health 
problems. Are any studies being conducted? 

USEPA Response to Comment #143: The pnmary objective of the OU-5 remedy is to 
protect public health now and in the long-term. USEPA cooperates with and has 
encouraged research to increase our understanding of the risks faced from the 
Aerojet site and similar situations. The Agency for Toxic Substances and Disease 
Registry (ATSDR) with California's Department of Public Health have performed a 
series of independent public health assessments at the Aerojet site beginning with 
reports in the late 1990's. These reports are part ofthe public record for the Aerojet 
site. Other specific studies have been conducted and more will be conducted in 
the future. For example, UC Davis and the US Centers for Disease Control and 
Prevention (CDC) conducted a study of 181 women from 20 to 50 years of age to 
assess potential exposure to perchlorate. These individuals resided in three 
communities west and northwest ofthe Aerojet facility. 

144. How many more people have to get sick before something is done? 

USEPA Response to Comment #144: USEPA's pnmary goal is to protect the public. 
The drinking water meets Department of Health Services (DHS) requirements. 
The contaminated wells have been shut down. The water purveyors routinely 
monitor all of the drinking water wells, under the supervision of the DHS. 

145. Why shouldn't we be doing something else to find out how much it's affecfing us? 

USEPA Response to Comment #145: See response to comment 143. 
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146. Why is Aerojet allowed to continue to operate or they are not moved out someplace else so 
they don't hurt anymore families? 

USEPA Response to Comment #146: Ongoing releases from Aerojet that would impact 
human health have not been identified. Even if Aerojet were to leave the facility, 
the contamination would still need to be cleaned up. 

Commenter: Andy Soule 

147. Is there any soil contamination in Rancho Cordova outside ofthe Aerojet property or in 
Sailor Bar? 

USEPA Response to Comment #147: Soil contamination has not been identified in 
Sailor Bar. Areas outside of the Aerojet property boundary that are being 
addressed by other operating units include Areas 39, 40 and 41 located east of the 
Aerojet property. 

148. Why can't you focus on cleaning up the groundwater at the source so it would be simpler to 
clean up the groundwater downstream? 

USEPA Response to Comment #148: Groundwater extraction from the proposed 
extraction wells will help to contain and remediate the plume. The preferred 
groundwater remedial alternatives include "mass removal" which will extract 
groundwater that has higher contaminant concentrations within OU-5 as compared 
to concentrations at the down-gradient edge of the plume. Evaluation of the 
upgradient source areas located on the Aerojet property is ongoing but the first 
priority is to safeguard the public drinking water. 

Commenter: Connie Berry 

149. I have family members with health issues. Has anybody done a survey ofthe people who 
have lived for a long period of time in these areas where these wells have been shut down? 

USEPA Response to Comment #149: See response to comment #143. USEPA also 
cooperates with State, federal and academic researchers interested in the 
relationship with past exposures and health issues. 
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Commenter: David Berry 

150. I've lived in Rancho Cordova for the vast majority of time since 1958.1 have a twin sister 
who died of cancer. I have a daughter who has Grave's disease, which is hyperthyroid. I 
have a brother with prostate cancer. And the day after tomonow, I go to see ifl have 
thyroid cancer. You absolutely need to do that public health assessment by doing a survey 
to see how many people have already been affected. 

USEPA Response to Comment #150: See response to comment #149. The Agency 
for Toxic Substances and Disease Registry (ATSDR)with California's Department 
of Public Health have performed a series of independent public health 
assessments at the Aerojet site beginning with reports in the late 1990's. These 
reports are part of the public record for the Aerojet site. 

151. Page 4 ofthe Proposed Plan indicates that Aerojet is in the process of applying for zoning 
modifications to its special planning area designation by Sacramento County ordinance for 
its land within OU-5 to allow for mixed residential and commercial use. My comment is 
that that is ludicrous. It's criminal; should not be allowed. 

USEPA Response to Comment #151: This comment among others regarding land use 
decisions led USEPA to research the local procedures for land use planning and 
permitting and the current stages of the process regarding the Aerojet property. A 
firm of expert consultants inten/iewed Aerojet, Sacramento County, Rancho 
Cordova and Folsom officials and staff. The results were incorporated into the 
ROD and a presentation will be available at the USEPA website for Aerojet: 
www.epa.gov/region09/aerojet. 

152. The issue of hability and compensation needs to be address. The law that you're acfing 
under is called Comprehensive Environinentai Response Compensafion and Liability Act. 
And I haven't heard a word about compensation and not much about liability. The damage 
already done to people medically and physically needs to be addressed. 

USEPA Response to Comment #152: The CERCLA statute reference to 
compensation concerns payment and recovery of costs related to the cleanup 
response to a release of contamination and for the recovery of natural resource 
damages. Aerojet is paying for the cleanup costs including State and federal costs 
to oversee the cleanup. Aerojet's liability for the cleanup is defined in CERCLA 
and in the judicial and administrative enforcement documents related to this Site. 
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Commenter: Larry Ladd 

153. Comment was also submitted via email. See Mr. Ladd's comments above. 

Commenter: Ellissa Callman 

154. Will the remedial investigation and feasibility study and tonight's presentafion be available 
electronically? 

USEPA Response to Comment #154: Yes, the URL for the website with the Proposed 
Plan presentation is www.epa.gov/region09/aerojet. 
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Appendix B of the Aerojet OU-5 Record of Decision 

Major Aerojet Groundwater Plume Maps for TCE, Perchlorate and NDMA 
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Appendix C ofthe Aerojet OU-5 Record of Decision 

Detailed Description and Cost Data for Groundwater Alternatives 
(from the Aerojet Perimeter Groundwater OU Feasibility Study, February 2005) 

Detailed capital, operation and maintenance (O&M), monitoring, and present worth cost 
estimates for each altemative are included in this Appendix. Capital cost details are provided for 
the years in which capital costs are projected to occur. 

In accordance with EPA guidance, the cost estimates for each altemative are order-of magnitude 
estimates and are generally accurate within the +50%/-30% range specified in the guidance. The 
accuracy ofthe estimates is subject to substantial variation because details ofthe specific design 
will not be known until any remedy is implemented. For example, the actual site conditions, 
project scope and schedule, design details, coinpetifive market condifions, changes during 
constmction, labor and equipment rates, and other variables are not known. 

Furthennore, the selecfion of technologies or process opfions is not intended to limit flexibility 
during remedial design. The selecfion provides a basis for esfimafing costs. 
Remedial design efforts might reveal possible cost savings as a result of value engineering 
studies and reduce the cost of implementing the remedy. In addition treatment technologies for 
removal of NDMA and perchlorate that were in the developmental and full scale testing phases 
during preparation ofthis OU RI/FS may be substantially more proven at the time of design, 
incorporated into the remedy and provide significant cost savings. 

Wherever possible, actual capital and O&M costs from constmction and operation of existing 
monitor wells, extraction wells, conveyance piping, groundwater treattnent facilities, and treated 
groundwater surface water discharge facilities for the GET systems at Aerojet were used for 
these cost estimates. Unit rates in the various cost esfimates are based on a combination of 
Aerojet's past experience in actual constmcfion and start-up of remediafion facilities, EMSI's 
and its subcontractor's past experience in design and constmction of remediation facilities and 
professional judgment, and vendor bids for costs that are not available from past experience. 

Specific examples for various unit rates contained in the cost estimates include: 

• Costs to secure site access to constmct wells, pennit wells, secure pennits, and address CEQA 
issues are based on past experience in complefing these acfivifies. 

• Surveying costs are based on an approximate going rate of $125/hr for a 2-person survey crew, 
including equipment and transportafion costs. 



• 

Extraction well drilling, downhole piping, pump and wellhead piping, aquifer 
pump testing and data reduction, extraction well sampling, wellhead site 
improvements and service road, and startup/troubleshooting are all based on 
Aerojet's experience in constmcfing numerous similar facilities at the Aerojet 
Sacramento Site. 

Unit costs for pumps, electrical cable, well vaults, flow meters, miscellaneous 
piping, fencing, and process piping and supports are based on past experience of 
EMSI and Aerojet engineering and constmcfion staffand past quotes from 
vendors. 

• Electrical disconnect switches, buried electrical cable, pull boxes, motor starters, 
controls, and instmmentafion costs are based on the past experience of Mitchell 
Engineering, a subconsultant to both EMSI and Aerojet for electtical and 
instmmentation/controls engineering design and services during constmction as 
well as Mitchell Engineering's review ofthe latest version ofthe Means Electrical 
Constmcfion Cost Guide for verificatton of some electrical-related equipment unit 
rates. 

• Conveyance piping costs were esfimated on a per lineal foot basis based on actual 
groundwater and water piping project constmcfion costs for piping associated 
with the Aerojet GETs E and F and ARGET facilities and piping projects in the 
Sacramento area. Specifically, unit costs shown in the following table were used. 
The source of these unit costs is Appendix E ofthe Westem Groundwater 
Operable Unit Remedial Investigafion/Feasibility Study (EMSI, Aerojet, and HSl 
Geotrans, 1999). 

Pipe Diameter (inches) Estimated Construction Cost ($/lineal foot) 

6 and 8 100 
10 and 12 140 

16 175 
20 225 
24 260 
30 300 

Open field areas on Aerojet site $8 per inch-diameter 

• The unit rate for a packed-column air stripper is based on past unit rates for air 
strippers provided to Aerojet by DEI Systems of Salt Lake City, UT. Specifically, 
the most recent unit rate for an air stripper of similar size (9 ft diameter x 43 ft 
height) and capability, including blower and appurtenances, purchased by Aerojet 
in late 2002 for the White Rock North Dump (WRND) South-Central plume 
AKT-1 locafion was $88,000. Unit rates of $100,000 (at GET A) and $125,000 
(at GET E/F and ARGET) were used for air stripper estimates to account for any 
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changes that might be specific to a packed column air stripper considered for a 
different location than WRND. 

Cost estimates for LPGAC equipment, specifically a pair of 12-foot diameter 
contactors operated in series, and associated bag pre-filters and backwashing 
facilifies were obtained from USFilter. O&M costs for LPGAC are based on an 
influent TCE concentration of 5 ug/L, USFilter's GAC isothenn that predicts 
0.0118 pounds of LPGAC usage per 1,000 gallons of groundwater treated, and a 
unit cost of $0.75 per pound of either virgin coal or reactivated coconut GAC. 

For ion exchange, capital cost estimates for ion exchange contactors were 
provided by USFilter. For flows less than 1,000 gpm, installed costs for a 10-foot 
diameter system (2 contactors in series) would be approximately $150,000. For 
flows between 1,000 and 2,500 gpm, a 12-foot diameter system would be required 
($175,000 installed). Ion exchange resin replacement costs for Aerojet are 
cunently $ 167 per acre foot of groundwater treated. 

Capital costs for expansion ofthe biological reducfion process at GET E/F to 
accommodate flow from Zone 2 were derived by escalating the 1999 costs 
($5.5M) to constmct the cunent 5,300 gpm system using Engineering News 
Records' Constmction Cost Index and then proportioning the costs based on 
flowrate. O&M costs for the biological reducfion process at GET E/F are 
currently $87 per acre foot. 

Capital and O&M cost estimates for new UV/oxidation equipment were based on 
recent quotes received by Aerojet by Wedeco for addition of UV/oxidation 
equipment at the GET A, B, and ARGET treatment facilities. 

General contractor installation, electrical/instmmentation & control, and 
startup/troubleshooting unit rates are all based on Aerojet's recent experience with 
general contractor, electrical/instmmentation & control, and 
startup/troubleshooting costs associated with the expansion ofthe GET E/F 5,300 
gpm groundwater treatment facility expansion, adjusted to account for the 
respective estimated flowrate associated with any potential smaller new or 
expansion of existing groundwater treatment facility, using the professional 
judgment of EMSI. 

Because of Aerojet's history of contracting directly with equipment 
manufacturers and various general civil/sitework, concrete, mechanical, and 
electrical/I&C contractors as compared to contracting to a general contractor who 
would then contract for and markup the cost of equipment and subcontractors, the 
10 percent "Contractor Markup, Mob/demob, Insurance" indirect cost at the 
bottom ofthe Capital Cost estimates was only multiplied by the estimated cost of 
equipment and materials that would be supplied by a contractor (i.e., not 
conttacted directly by Aerojet). 
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Extraction and recharge well maintenance costs are based on Aerojet experience 
with rehabilitating the cunent wells on the Sacramento Site. 

Electrical utilities unit rate is the cunent rate per kilowatt-hour (kwh) paid by 
Aerojet to the Sacramento Municipal Utility District (SMUD). Electrical use 
costs are derived by taking the running horsepower or kilowatt use for a piece of 
equipment, multiplying by the number of hours per year and multiplying by the 
rate per kilowatt-hour. For most ofthe extraction wells and GET treatment 
facilities. Aerojet has actual electrical use records. Where available, actual use 
was included in the cost estimates. 

Equipment maintenance and equipment replacement unit rates of 3 percent of 
equipment capital costs are average industry-wide standards that are used in 
operation and maintenance costs estimates and budgeting. The capital costs for 
equipment (and associated installation) that is expected to have a life of 
approximately 10 years (such as extracfion well, booster, and transfer pumps; and 
flow meters at extraction wellheads) were used as the basis. 

Monitoring costs are based on Aerojet's actual costs for analysis of environmental 
samples at their in-house laboratory. The unit rate for monitoring varies 
depending on the analyses being performed by the laboratory. Specifically, costs 
for inonitoring are based on cunent Aerojet-Sacramento facility costs for the PCD 
Exhibit IV and VI requirements for groundwater monitoring on a per-sample 
basis for labor and equipment. Following are per sample analytical costs: VOCs 
($50 each), SVOCs ($225 each), perchlorate ($50 each), and NDMA ($60 each). 
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Detailed Cost Estimates 

Alternative Zl-2 
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Capital Cost Estimate 
Alternative Zl-2: Contain and Remediate Zone 1 Groundwater 

PGOU FS 

Description Quantity 
Unit 
Rate 

Estimated 
Cost 

Est imated Capital Costs : 

Demolition of Existing GET D 
Demo GET D treatment faciiity and above ground piping LS 

Extraction Weiis 
Sun/eying 
Secure weii perrnit 
Secure permanent easement 
Extraction weiis ' driliing and development 

Layer C 
Layer D 

Aquifer pumping test and data reduction 
Well pump disctiarge piping, 3" SS ttireaded 
Pumps, inci. eiec. cable 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. welltiead piping and valves 
Electrical disconnect switch at well vault 
installation (pump, wellhead piping/valves) 
One-time initial extraction well sampling 
Power service drop 
Buried electrical power (480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for wells 
Controls for well pumps 
Sen/ice road to extraction weiis 

Piping 
Secure easements 
Surveying 
Singie-walied piping system (open field) 

8" 
10" 

Singie-walied piping system (in street) 
8" 
Connections to exist 10" and 20" pipelines 

[4 new wells, 

Subtotal - Demo GET D 

3 locations] 

No. Wells 
2 
2 

Subtotal - Extraction Wells 

2.0 
4 
4 

200 
250 

4 
900 

4 
4 
4 
4 
4 
4 
4 
2 

2,600 
6,300 

23 
4 
4 

2,350 

1 
3 

5,150 
1,700 

1,200 
2 

day 
ea 
LS 

ft 
ft 

LS 
linft 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 

linft 

LS 
day 

linft 
linft 

linft 
LS 

1,000 
1,000 
1,000 

250 
250 

6,000 
40 

25,000 
5,000 
1,500 

400 
500 

2,000 
650 

5.000 
15 

7 
500 

1,500 
500 . 

10 

5,000 
1,000 

64 
80 

120 
2,000 

50,000 

2,000 
4,000 
4,000 

100,000 
125,000 
24,000 
36,000 

100,000 
20,000 

6,000 
1,600 
2,000 
8,000 
2,600 

10,000 
39,000 
44,100 
11,500 
6,000 
2,000 

23,500 
571,000 

5,000 
3,000 

329,600 
136,000 

144,000 
4,000 

Subtotal - Untreated Groundwater Piping 8.050 

Treatment at Modified ARGET Treatment Facility: approximately 3,560 gpm total flow 
Approximately 1,120 gpm from extraction wells 4325, 4330, 4335 and GET D extraction wells conveyed via 10" secondary contained 

pipeline. This flow would be "pretreated" for perchlorate removal and UV/ox or HiPOx for VOCs reduction and 1,4-dioxane removal. 
Approximately 2,440 gpm from extraction wells North and Southwest of the American River conveyed via 20" pipe lo ARGET. This flow 

would be combined with the "pretreated" flow and treated via air stripping for VOCs removal. 
Slab on grade for ion exchange system (48'x30'x1.5') 
Transfer pumping w/ variable frequency drive 
Bag pre-filters 
Ion exchange contactors and valving (12' dia system) up to 2,500 gpm capacity 
In-plant piping, valving 
Instrumentation and control/telemetry 
Electrical 
General contractor installation (interconnecting piping, valving only) 
Startup/troubleshooting 

Subtotal - Treatment 

Estimated Construction Costs - Subtotal 

General Contractor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight 
Estimated Project Capital Costs - Subtotal 

Contingency 

Est imated Project Capital Costs -Tota l 

622,000 

1,440 
1 
2 

sqft 
ea 
ea 
ea 
LS 
LS 
LS 
LS 
LS 

20 
25,000 
13,000 

175,000 
10,000 
20,000 
.10,000 
20,000 

5,000 

28,800 
25,000 
26,000 

175,000 
10.000 
20,000 
10,000 
20,000 
5,000 

320,000 

%of equipment 

% 
% 

% 

10 
15 

2.5 

15 

1.563,000 

50,000 
234,000 

39,000 
1,886,000 

283,000 

2,170,000 
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Estimated Annual Operation, Maintenance, and IVIonitoring Costs 
Alternative Z1-2: Contain and Remediate Zone 1 Groundwater 

PGOU FS 

Description Number Quantity Units 
Unit 
Rate 

Estimated 
O&M Cost ($/yr) 

Estimated O&M Costs 
New perchlorate treatment via ion exchange at approximately 1,120 gpm 
Existing UV/oxidation treatment for 1,4-dioxane removal and VOCs pretreatment at approximately 1,120 gpm 
Removal/polishing of VOCs via existing air stripping process at approximately 3,560 gpm 

Extraction well maintenance 
Electric utilities: 

Existing containment extraction wells 
4580 estimate 
New C1 extraction well: 
New C2 extraction well: 
New D1 extraction well: 
New D2 extraction well: 
New 5020: 
New 5105: 
Transfer pump from influent tank (assume 34 running hp) 
UV/oxidation pretreatment (1,120 gpm) 
Air stripper blower, effluent transfer pump, misc. power 

Ion exchange resin replacement (1,120 gpm) 
UV lamp replacement 
Hydrogen peroxide use (assume 12 mg/L, 35% solution) 
Materials and expendables (assume same as 2003 ARGET actuals) 
Equip Maintenance {@ % of new equipment capital) 
Equipment Replacement {@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Operator labor (assume same as 2003 ARGET actuals) 
Subtotal - Operation and Maintenance 

Contingency (scope) 

15 200 3,000 

8 

55 kw 
52 kw 

1,289,651 
98,002 
73,501 

147,002 
214,378 
153,127 
64,681 
54,391 

219,524 
481,800 
455,520 

1,807 
157 

5,952 
1 

139,000 
139,000 

kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 

acre-ft 
ea 
gal 
LS 
% 
% 

0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 

167 
125 

3 
45,000 

3 
3 

96,700 
7,400 
5,500 

11,000 
16,100 
11,500 
4,900 
4,100 

16,500 
36,100 
34,200 

301,700 
19,600 
17,900 
45,000 
4,200 
4,200 

yea 

% 

17,000 

10 

17,000 
657,000 

65,700 

Estimated O&M Costs - Total 723,000 

Estimated Monitoring Costs 

Monitoring: 
Monitoring and extraction wells 
ARGET treatment 

Estimated Monitoring Costs - Total 

LS 
LS 

147,000 
30,000 

147,000 
30,000 
177,000 

Estimated Operation, Maintenance and Monitoring Costs - Total 900,000 
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Non-Discounted Constant Dollar Cost Estimate 
Alternative Zl-2: Contain and Remediate Zone 1 Groundwater 

Time until RAOs achieved = 151 years (reduce TCE to less than 5 ug/L) 

Year 

2135 
2136 

2137 

2138 

2139 

2140 
2141 

2142 

2143 
2144 

2145 

2146 
2147 

2148 

2149 

2150 
2151 

2152 

2153 
2154 

2155 
2156 

n 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

. Capital 
Costs ($) 

220,000 

610,000 

730,000 

O & M and 
Monitoring 
Costs ($/yr) 

900,000 

900,000 

900,000 

900,000 
900,000 

900,000 

900,000 

900,000 
900,000 

900,000 

900,000 
900,000 

900,000 

900,000 
900,000 

900,000 
900,000 

900,000 

900,000 
900,000 

900,000 

900,000 

Subtotal 
Non-Discounted 

Costs ($) 

1,120,000 

900,000 

900,000 

900,000 
900,000 

900,000 

900,000 

900,000 

900,000 
900,000 

1,510,000 
900,000 

900,000 

900,000 
900,000 

900,000 

900,000 
900,000 

900,000 

900,000 
1,630,000 

900,000 

Cumulative 
Non-Discounted 

Costs ($) 

126,460,000 
127,360,000 

128,260,000 

129,160,000 

130,060,000 

130,960,000 

131,860,000 

132,760,000 

133,660,000 
134,560,000 

136,070,000 
136,970,000 

137,870,000 

138,770,000 
139,670,000 

140,570,000 

141,470,000 
142,370,000 

143,270,000 

144,170,000 
145,800,000 

146,700,000 
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CaplCQl Cost Estimots 
A{t9i;natlyo.Z1-3: Contain, Remediala, and Remove AddltioTiaJ Mass from Zona 1 GrountSwator 

PGOU FS 

Po^ctlptlon 
Uiiit 
Rnio 

E.';!tFmlfld. 
Cost 

Est imated Capital Costs : 

DflnvDlilmn of Ej(i?:tin9 GET D 
. D-='ni'5 GET D trealrr.5nt;&ililiyare! o i t ^ ^ graurrd filpi"« 

S>jb;E-!ai. DccnnGirrO 

Ealractlon WoJIa [•; \t™Ils, 5 lacaliansj 

S'̂ l̂JJTi wall pcrmll 
Swsur* bsrriianeril tasemani 
Eciacacri wclla • cfllii.to ar<J 'Je^wlucrti-strl 

Ln>T<rC. 
Liiz-^r D 

A.:,*Jff5r pLTT.ptnr: lest tsrd dnla redLCJton 
.w<!'> pyitp dlscrair^fl iriipir.g.' -i~ :=3 Hirrvidod 
Pumpi.incl. iriee.tDtiiij 
Wc'lnead v-d-,.JL H -H Imflic nsl^d 
Plow ni(i(flf 
r.trti;. visilnsod oi|.''iixi d id •.-.ilvnii-
^Iccjnr.-'J c'^^conn-ct svj^ich nl we.:i "/aull 
Irr.Inil.TTicn {puTip, Wfjllh^nd pif^-.g-^i^^ans) 
Cr.«-t'nf iriilal.e:<trsi!.iK)n'w?li sorncvns 
Prv,r:r ncivctj ilaip 
Blvn!>4l (ilo-l-icfil pn^nr t-6'.':v, :'̂ p,̂ -ino> 
n i.rlsd 'rj:tj\in!-ritTSlfon ur^ c^rilnit wii:f p 
E'5C*r<n^ p f̂ii bo ;̂f̂ 5 P'.^r.-^Ofli' 
Mrtr^slailen! Jof Weils llor MCC,'die r, disc's'irittl, ;(i« iTOli 

, Cf/.'̂ f̂ o!?* *?.f'f.v. î rrtirr,.-,̂  ttrt-ncw MCC .r.f;^iib!.-w| 

SD.MO 

f»,ot>;>. 

!;•:;. V.'?i!3 

f 
2 

2.n. 
.4 

.t 

? » 

H O ' 
d 

K O 

4 

4 

J 

.1 

i j 

4 

4 

2 

•f.coa 
5,^00 

s -
A 

a 

?.25D 

d o / 

t n 

• S ' 

t l 

fl 

L E 

lir.^1 

sa 

fra' 

C.I 

'>* 
» J 

L f ; 

C l 

na ' 

t - ?l 

B i n 

R 3 

: B 4 

Ga 

(•-- f ! 

•..MO 

t.TOO 

•,.-:oD 

! S 0 . 

zso 
i .aoa • 

-:.D 
ZiSOtJ 

"5.G0D 

i . £ 0 3 : 

-•.(10 

;.5aD 
.a.coa 

iSSO 

5,aOD 

ir. 
T 

5 0 J 

I.SOC 

: 5 K 

I t -

2 , 0 0 1 • 

•i,Oi>:> 

4,003: 

l i : 0 , l 5 B 

12S,0C-0 

n 4 , Q M . 

'3G,l)£a 

j a o , t K » 

30 .000. 

a.L>M 

i , 5 ; o 

.?.Cei3 

E ,KQ 

r.,£s:'i 
I D . K O 

:s9,i:>OT 

j a . i c o 

l l . E ' M 

(5,i:CCi 

2.CC-0 

;;3.,;>3o 

SiftlDii:!. E:»ii3cl.stl 'A'ef.i 

Plplntj 
o.nc-.jrn' fln.?omnn1r; 
&''jr.'?yir>a 

: Ssicle-rt'allfrd -ipirra Byalcrr. {cpe-'» 'i^Jdi 

icr 
^.JrVur^^Ollnci pipinr] ^y.^lflm (in r.lrrjfll) 

Ojnraci. 'O" pipfflirw (mm GETDwslls ta i!.»]»u^5''>KG!;T ItT S'E pipr.t; 
Siihinlnl - Umre.-.tcd GiinurdA-nlftr Pt^lrta 

t 

J 

5 ,150 

; ' . 4 0 : J 

1,703 

^.r^>^ 
2 

1.5 

d.-y 

l i nK 

l in IS 

l in ri 

i in tt 

. L S 

5,M: -3 

i,CK>r, 

£4 

u-s 
60 

120 

j . o - j o 

J,COD 

3.CC'Q 

J K . i O O 

IM. f iOt ) 

l3c,GQD 

1-|i,DtS-

•J.OTO 

9,2M i.OCTr 

I rrvitm.?fti ol MnrliSieicI ARtiET Trai^lTnpnt Fiitttlityr npproxtjTBl^ly 3,500 gpm tolnl fliy<v 
App,cc'!>nai«ly t."^eogpm l f»n etiacti-j.-i vi»ll» 43Eii. J3;d, i 'J iS m-i ciifOi'>lri>t;l lf in ufiij.masa a'movnl wiffi* i;urr.'syo'J vm,SO"s 

Kiniairied ptl>t!lin». Ahfl , n~;:pr:;}f JĴ O QPTI f.tjlTi v.nil*: 7Ki:^*^nr«: .t>"2f —r.î . CDTnb:rc-3 Iir7.v y r zd i be "prnl-H^nicd' for phrrhl.-.-'raIn 
rKnG î•al •ai>i bVitucrf HiPO.« \6l ViDCi firfijslicn u.^;! 5,4•<,'>s.'>il.';- rcfiW.^J 

Aprn-r)Wrr.ntoly l.mOgr.rrs lrt;-.T( C!î !7ict.̂ ::n well!: I'l^ih aro JaE-ĵ fnvesI cf Ih*.tlfr-oncan Fr,«rcarToa-yed via M^aipe tsZ-PGET. This : 
Wi."jlJb-j buiijbiii'jif •Willi I te "ai'jli'MiiL'd'sliM ttiiO l.'trai'.rd « i air suirip.it) ioi '.VC^ temr/.vil 

•Ijt.Ttcn gmda for ip.r.exLKniTgc synfcrr. i:4S':.:3ii>'xl.5') 
Tnjr».'!!r au^ip^r^j w.' '/i),niJti«.'r<!qL»ncy dr/jn 

Ion tj-ri-arrgo cirtlacl^rs and \Til'.ing (12' diasystaml up 1D.2,5*JO cprr. uiitaclty 
Iri-nl'jnl plf»Tr»3, vols'ir^) 
irati-jimenititlDi^.iinif con1icjl;*el**tii-fifY 
El'tcirtEinl 
.Gene.^l conlrs,oii.T Irrsiallniiw (imi- iMnnri^ir i j pir/r.s, v-nssing ̂ nt,'S 
Sttiiiuri'i'tS'jDt^s.tofflro 

EdiTJrLltcd Const ruclian Gnosis - Suttolal 

Corimclpr Mn.^Li.:p..MDtd':nDb^ irtturrsrcc 
!;.-7cirt5:iri5, PernTiliinaioiid CDrairi.>:'.it.M Ji'-saria^TOcr.l 

Rnijlii!:?j &~rsi3ni 
Esnmotud P>oJ(SCt OnviM C ix l s - Subtclfll 

. Est imntnd ProJDcl Capital Cos ts - T o t a l 

ac.or-dai"/ 

1,4^0 .-.all 

1 En 

2 ' "en • 

1 s a -

1 ts. 
1 I S . 

1 L S 

1 L S 

1 LS 

20 

•;s',ooo 
1 3 . « o 

175.C00 

10,C<JO 

» . ( ) 0 ( l 

ICvMO 

.-B.COO 

•5.C00 

2a,EC0 

?.5,0M 

2 0 , 0 ! » 

1 7 5 , 0 M 

IQ.OCO 

;'.ci,o:>:i 
l O . D H 

m . K - j 

5 , 0 M 

S f f l . K O 

% ci erjuipinuri l 

<•., 
': 

• • - • 

to 
15 

Z.5 

15 

1.715,PW 

SD,Or*J 

H 7 , 0 M 

4s^»: ' , i 

. ?.fiii,ax 

3 I1 ,K0 

2,390.0«0 

::i-3 :'TC='T)2t^i;-(»'^!(KL*t» 



Estimated Annual Operation, Maintenance, and Monitoring Costs 
AJtcrnative 21-3; Contain, Remediate, and Romove Additional Mass from Zone 1 Groundwater 

PGOU FS 

Doscrlptlon Number Quantity Units 
Unit 
Rata 

Estlmaiad 
P&MCost(S.Vr) 

Estimaleci O&M Costs 
(i)Bw perchlorate treatmont via ior oxchango al approxlinately i,56p"ppm 
Existing UV/oxIdation Irealmcntfpr 1,4-dIpxano romoval and VOCs pretreatmonl at approitimately 1,4Gq gpm 
Remavai/pollshing of VOCs via existing air stripping process at approximately 3,900 gpm 

Extraction wcllmalnlDnanco 
Elocliic utflltitis:-

Ejeislirig ccnfairnient vind rnass.removal extractioiiAvells 
A5S0 estlmstS; 
NewG.I exsrocli.on well: 
New C2 extrapiiofi well: 
Nev/ D1 eWtraclion V.'BII; 
KJdkv D2 oxtracllbii WL;!I: 
Nu>v.60?.Q; 
Nsw 5105: 
Transfer pump .from influGul lanK (asauirie'4-Vainn|iig lip)-
UVVoxidalipii sjrtjlrealnianl (1,4t)0 g[i:n) 
,Afr stripper blower, effltient transfer pump.-misc. power 

Ionexcha.ngeresin replacement (1,550gpm) 
;UV lompTBpiaccmont 
H)'iJrt)5£!n pL-roxtdtJ usa (assume 12 mgyb,35%'sblii!lon} 
Walsiials .tnd expendables {ossurne same os 2003 /\RGET actuals) 

. Etjiilp Mainteriance. (@,%, of new equlprneiti.captiot) 
Equipmcni Repladornoht ((3) % of how oquipme/ilpapilal) 
Labor (ind. frtncjo licrtefiis):' 

'Optiratpt latjpr (Bssunt&.sarriB as. 2003 ARRET actuals)-
Sut)1ot3l - Operation and Maintenance 

Conlinaency jscope) 

17 ea 200 3,-tao 

10 

72 .kw 
32 kw 

5.5CI0.2I5 
98;002 
/3;S&1 

147,00.2 
214,378 
IS3.127 
64,631 

54;39"1 
•2e5;969 
630:720 
43.5,S20 

3,162 
205 

7.759 
1 

t3Q,OI>0 

139.000 

kv/f) 
kwh 

kwh 
kwh 
ttwh 
kWli 

ii-Mh 

kwh 
kwtr 
k'Afli 

kwii 

snre-fl 
ea 

•gal 
LS 

% 
% 

0.07S 
0.075 

0,075 
0.075 
0.075 

0.075 
0.075 

-0.075 
0.073 
0:075 
0.075> 

167 
125 

3 

45.000 
3 
3' 

112,500 
7,400 
5,500 

11.000. 

ie,i.oo. 
11,500 
4,S00 
.4,'.00 

21.400 
47,300 
'34.200 

528,000 
.25.600 

23,300 
'45.000 

^,200 
4,200 

year 17,000 

10 

.17,Q0[J 
927,000 

92,700 

Estimated O&M Costs -Total 1,020,000 

Estimated Monitoring Costs 

Wonitbring; 
Wonitoring and.oxuaction svellii 
ARGET treatmiJiil, 

Estimated Monitoring Costs -Total 

LS 
LS 

147,000 
5*1,000. 

147,000. 
54,000 

201,000 

EstiinatEa Operation, IVIalnlenanca and Mpnitpring Costs - Total 1,221,000 • 

21-3 5 TCE ? 
SKt01tO&j7 
l:.J-.IG0iS5. 

i'HrO!; ra-.'s:,od.,>!s 

Ji.aoAMctei:!, 



Non-Dfscounted Constant Dollar Cost Est imate 

A l lerna l iye Z l - 3 : Confam, Rqmediate, and Remove Additiprtat-Mass f r om Zone 1 Groundwater 

Titi« u m RAOs Hcnie '̂ed = 151 yesrs (reduce TCE to less than 3 ug'L) 

Yrar 

2070 
2071 
20?2 

.2073' 
2074 
2075 
2076 
2077 
2078 
2079 
2080 
?Q8t 
2062 

'20(53 
20i5.-. 
20S5 
2086 

':J:087 
?opa 
.20Sa 
2090 
7091 
200? 
2093 

• m m 
20&5 
2096 
2097 
20gfi 
2039 
2100 
2101 

• 2102 
.2103 
2104 
2105 

^^3l36^ 
2 ! 07 
2508 
2? 09 

2no 
2vn 
2'.12 
Zt13 
2114 
2115 

.:2116 
2117 
2110 
21111 
2120 
212^ 

,2122 
2123 
2124 
2125 
21?R 
2127 
^2128 
2129 

. OS M arid 
Capitril > MiKiilonnfj 

n Cai'.'^iS} Costs ($.y> 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
73 
75 
SO 

ei 
S2 
63 

• • $ * 

35 

• m 

97 

.88 
89 

.&0 
.•91 

92 
93 
04 
95 
00 

•?37 

93 
99 

1,221,000 
1,221',000 
1,221,000 
1.221,000 
1,221,000 

220.CO0: 1,22i;0KI 
t.22t.0C0 
1,221.000 
1,221,000 

r,22i!;ouo 
1.221,1X10 
1.221.D<J0 
1;22t,Cil0 
1.22t.OOQi-
1.22t;00O^ 

G10,00n 1.221,000-
1.221,000 
1,221,000 
5,221,000 
1,221,000, 
i,22l,abn'. 
1,221,000 
1,221,000 
1,221.000 
1,221,000 

220,000 1,221,000' 
1,221.000 
1.221,000 
1,2Z1,IW0-
1,??1.G00 
i.22t,noo 
i.z.?i,noo 
1.221,000 
1,221,000 
1,221,000 

JiJO 1,eiO,00'D 1,221,000: 

'm 
1 0 2 -

103 
104 
1U5 
106 
107 
106 
109 
1 1 0 : 

.111 

112 
1 1 3 , 

114: 

115 
116 
117 
118 
119 
1?.0 1 

.i?r 
122 
123 
124 

1.221,000 
1,221,0D<1 
1,221,000 

. 1,221,000 
1,221.000 
1,221,000 
1.221,000 
1,221.000 
1,221.1X10 

220.000 i.22i.rjno 
1,221,000 
i,22i;oi!0. 
l,22T,0b0, 
1.221,C™ 
1.221,000 
1,221,000. 
1,221,000 
1,221.000 
1^221.000 

fJ10^000 1.2:21.000 
1,221,000 
1.221,030 
1.22tCO0 
1.221.CkJ0 

Sul>tOlal 
Nan-Discountiid ' 

CoslsiS) 

1,221,000 
1,221.000 
1,221.000 
1,221.000 
1,221,000 
1,441,000 
1.221,000 
1.2.? 1,000 
1,221,000 
1.221,000 
1,221,000 
1.221,000 
1,221,000 
1,221.0M 

':f,221,000 
1,831,000 
1,221,600 
1.221.000 

' T ,221 .DB0 

1,221.000 
1,221.000 
1,221;0iiO 
1,221.000 
1,221.000 
1,221. DOO 
1,441.000 
1.221,000 
1.221,000 
1.221,000 
1,221,000 
1,^21,000 
i,22i;ooo. 
1,221,000 
1,22h6n0 
1,221.000 
3,031 ,[;-oo 
1,221,000 
i i22t,cqo 
1:221.000 
1.22.1,000 
1,221,000 
1.221,000 
1.221,000 
1.221,000 
1.221.000 
1.441,000 
1,221,000:. 
1.221,000 
1.221,000 
1,221,000 
i;22i,ooa: 
1:22l',00Q' 
1.22i,0Dn 
1,221,000 
1,221,000. 
•!:bi,ood; 
1.221,Ockl 
1.221,000 
1.221 ;0t>0 
1-221,000 

Cijmijf,^;ivR 

Nort-D!^CDU.nff}d 

COElS (S) 

84,755,000 
85,976,000 
87,197,000 
88.418,000 
69:639,000 
91;0S0,0(>0 
92,301,000 

' 93,S22,ObO 
94.743,000 
55,&64.000 
S7,1R5,00fl 
og.'aos.ooo 
99,027,000 

tO0.&-J3.COQ 
102.089.000 
103,500.000 
105.121.000 
100.3-12,000 
107,503,000 
108,784,000 
110,005.000 
111.228,000 
1 £2,447,000 
153,508,000 
1 ! 4,883,000 
118,330,000 
117,551,000 
118,772.000 
1ig.9S3.O0O 
121,214.080 
122.435,1X10 
t23.6lj6.UO0 
124.877,000 
12(7,09.5,000 
127,319,00.0 
130.350,001} 
131,571,000 
132,792,000 
134,01.3,000 
135,234,000 
130,455,00.0 
137.f576,0b0 
130,^97,000 
140,118,000 
141,339,000 
142,780.000 
144.001,000 
145.222,r;(» 
140,443,000 
147,66-4,000 
140,il,a5.OOO 
.150,106,0.110 
151,327,000 
152,545,000 
ir>3.-709,ODQ 
155,f;00.O0Q 
150,321,000 
158.042,000: 
159,263.000. 
160.484.000. 
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Detailed Cost Estimates 

Alternative Z2-2 



Capital Cost Estimate 
Alternative Z2-2: Contain Zone 2 Groundwater 
PGOU FS 

Description Quantity Units 
Unit 
Rate 

Estimated 
Cost 

Est imated Capital Costs : 

Extraction Wells [3 locations] 
Surveying 
Secure well permit 
Secure permanent easement 
Extraction wells - drilling and development _ 

Layer C 
Layer D 

Aquifer pumping test and data reduction 
Well pump discharge piping, 3" SS threaded 
Pumps, incl. elec. cable • 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. wellhead piping and valves 
Electrical disconnect switch at well vault 
Installation (pump, wellhead piping/valves) 
One-time initial extraction well sampling 
Power service drop 
Buried electrical power (480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for wells 
Controls for well pumps 
Service road to extraction wells 

No. Wells 

3.0 
3 
3 

200 
250 

3 
600 

3 
3 
3 
3 
3 
3 
3 
1 

4,600 
9,000 

34 
3 
3 

4,600 

day 
ea 
LS 

ft 
ft 
LS 

linft 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 

linft 

1,000 
1,000 
1,000 

250 
250 

6,000 
40 

25,000 
5,000 
1,500 

400 
500 

2,000 
650 

5,000 
15 
7 

500 
1,500 

500 
10 

3,000 
3,000 
3,000 

150,000 
0 

18,000 
24,000 
75,000 
15,000 
4,500 
1,200 
1,500 
6,000 
2,000 
5,000 

69,000 
63,000 
17,000 
4,500 
1,500 

46,000 

Subtotal - Extraction Wells . 512,000 

Piping 
Secure easements 
Surveying 
Single-walled piping system (open field) 

6" 
8" 
10" 

Single-walled untreated groundwater piping system (in street) 
10" 

Subtotal - Untreated Groundwater Piping 

Treatment at GET E/F (additional 1,400 gpm) 
Sitework 
Additonal equalization tank capacity 
Booster pump 
Expand fluidized bed reactor (FBR) system 
Rehab spare 480 kv UV/oxidation equip, for add'l 1,400 gpm, incl. controls, piping, a\ 
Additonal air stripper for add'l 1,400 gpm; including transfer pumps 
In-plant piping, valving 
Instrumentation and control/telemetry 
Electrical 
General contractor installation (tanks, pumps, piping, valving only) 
Startup/troubleshooting ^ 

Subtotal - Treatment 

Estimated Construction Costs - Subtotal 

1 
2 

1,700 
1,400 
2,200 

3,800 

9,100 

1 
20,000 

LS 
day 

linft 
linft 
linft 

linft 

LS 
gal 
ea 
ea 
ea 
LS 
LS 
LS 
LS 
LS 
LS 

5,000 
1,000 

48 
64 
80 

140 

2,000 
1 

20,000 
1,571,962 

150,000 
125,000 
20,000 
5,000 

10,000 
10,000 
5,000 

5,000 
2,000 

81,600 
89,600 

176,000 

532,000 

886,000 

2,000 
20,000 
20,000 

1,572,000 
150,000 
125,000 
20,000 
20,000 
20,000 
10,000 
5,000 

1,964,000 

3,362,000 

Contractor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight 
Estimated Project Capital Costs - Subtotal 

% of equip/mat'ls 
% 
% 

10 
15 

2.5 

76,000 
504,000 
84,000 

4,026,000 

Contingency 

Estimated Project Capital Costs - Total 

15 604,000 

4,630,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 Z2-2 5 TCE 2-7-05 Z2-2 Capital costs 5 



Estimated Annual Operation, Maintenance, and Monitoring Costs 
Alternative Z2-2: Contain Zone 2 Groundwater 
PGOU FS 

Unit Estimated 
Description Number Quantity Units Rate O&M Cost ($/yr) 

Extraction well maintenance 3 ea 200 600 
Electric utilities: 

New extraction wells: 
Z2-C1 and -03 
Z2-C2 

Proposed booster pumping (assume 100' TDH, 52 running hp) 
Air stripper blower, effluent transfer pump 
UV/oxidation (additional 1,400 gpm) 

UV lamp replacement (additional 1,400 gpm) 
Hydrogen peroxide use (assume 10 mg/L, 35% solution) 
Proposed new FBR O&M costs at 1,400 gpm 
Equip Maintenance {@ % of new equipment capital) 
Equipment Replacement (@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Existing GET E/F operator labor (incl. w/ GET E/F O&M costs) 
Subtotal Operation and Maintenance 444,000 

Contingency (scope) % 10 44,400 

2 
1 
1 

50 kw 
144 kw 

220,504 
122,502 
343,005 
438,000 

1,261,440 
392 

9,300 
2,258 

105,500 
105,500 

1 

kwh 
kwh 
kwh 
kwh 
kwh 
ea 
gal 

acre-ft 

% 
% 

year 

0.075 
0.075 
0.075 
0.075 
0.075 

125 
3 

80 
3 
3 

0 

16,500 
9,200 

25,700 
32,900 
94,600 
49,100 
27,900 

180,700 
3,200 
3,200 

0 

Estimated O&M Costs - Total 488,000 

Monitoring: 
Monitoring and extraction wells 1 LS 36,000 36,000 
GET E/F treatment 1 LS 4,000 4,000 

Subtotal Monitoring 40,000 

Estimated Operation, Maintenance and Monitoring Costs - Total 528,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 2 of 7 Z2-2 5 TCE 2-7-05 Z2-2 O&M costs 5 



Non-Discounted Constant Dollar Cost Estimate 
Alternative Z2-2: Contain Zone 2 Groundwater 

Time until RAOs achieved = 232 years (reduce TCE to less than 5 ug/L) 

Year 

2188 
2189 
2190 
2191 
2192 
2193 
2194 
2195 
2196 
2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 

n 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

Capital 
Costs ($) 

156,000 

4,910,000 

156,000 

3,014,000 

156,000 

O & M and 
Monitoring 
Costs ($/yr) 

528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 

Subtotal 
Non-Discounted 

Costs ($) 

528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
684,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 

5,438,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
684,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 

3,542,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
528,000 
684,000 
528,000 
528,000 

Cumulative 
Non-Discounted 

Costs ($) 

132,456,000 
132,984,000 
133,512,000 
134,040,000 
134,568,000 
135,096,000 
135,624,000 
136,308,000 
136,836,000 
137,364,000 
137,892,000 
138,420,000 
138,948,000 
139,476,000 
140,004,000 
140,532,000 
141,060,000 
146,498,000 
147,026,000 
147,554,000 
148,082,000 
148,610,000 
149,138,000 
149,666,000 
150,194,000 
150,722,000 
151,250,000 
151,934,000 
152,462,000 
152,990,000 
153,518,000 
154,046,000 
154,574,000 
155,102,000 
155,630,000 
156,158,000 
156,686,000 
160,228,000 
160,756,000 
161,284,000 
161,812,000 
162,340,000 
162,868,000 
163,396,000 
163,924,000 
164,452,000 
164,980,000 
165,664,000 
166,192,000 
166,720,000 

Perimeter Groundwater OU FS 
SR10114511 
Febmary 2005 Z2-2 5 TCE 2-7-05 Z2-2 Non Discounted Costs 5 



Detailed Cost Estimates 

Alternative Z2-3 



Capital Cost Estimate 
Alternative Z2-3: Contain, Remediate, and Remove Additional Mass from Zone 2 Groundwater 
PGOU FS 

Description Quantity 
Unit 
Rate 

Estimated 
Cost 

Est imated Capi ta l Cos ts : 

Extraction Wells [3 locations] 
Sun/eying 
Secure weii permit 
Secure permanent easement 
Extraction weiis - drilling and development . No. Wells 

Layer C 3 
Layer D 0 

Aquifer pumping test and data reduction 
Weil pump discharge piping, 3" SS threaded 
Pumps, incl. eiec. cable 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. wellhead piping and valves 
Electrical disconnect switch al weii vault 
installation (pump, wellhead piping/valves) 
One-time initial extraction well sampling 
Power service drop 
Buried electrical power {480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for weiis 
Controls for well pumps 
Service road to extraction weiis • _ ^ 

Subtotal - Extraction Wells 

Piping 
Secure easements 
Surveying 
Singie-walied piping system (open field) - 3 new welts 

6" 
8" 
10" 

Singie-walied untreated groundwater piping system (in street) - 3 new wells 
10" 

Singie-walied untreated groundwater piping system (open field) - Well 4420 to GET B 
6" 

Subtotai - Untreated Groundwater Piping 

Treatment at GET E/F (additional 1,400 gpm) 
Siteworit 
Additonal equalization tank capacity 
Booster pump 
Expand fluidized bed reactor (FBR) system 
Rehab spare 480 kv UV/oxidation equip, for add'l 1,400 gpm, incl. controls, piping, appurten., ins 
Additonal air stripper for add'l 1,400 gpm; including transfer pumps 
In-plant piping, valving 
Instmmentation and control/telemetry 
Electrical 
General contractor installation (tanks, pumps, piping, valving only) 
Startup/troubleshooting 

Subtotal - Treatment at GET E/F 

3.0 
3 
4 

200 
250 

4 
600 

4 
4 
4 
4 
4 
4 
4 
2 

4,600 
13,600 

46 
4 
4 

4,600 

1 
2 

1,700 
1,400 
2,200 

3,800 

4,600 

13,700 

1 
20,000 

day 
ea 
LS 

ft 
ft 

LS 
linft 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 

linft 

LS 
day 

linft 
linft 
linft 

linft 

linft 

LS 
gal 
ea 
ea 
ea 
LS 
LS 
LS 
LS 
LS 
LS 

1,000 
1,000 
1,000 

250 
250 

6,000 
40 

25,000 
5,000 
1,500 

400 
500 

2,000 
650 

5,000 
15 
7 

500 
1,500 

500 
10 

5,000 
1,000 

48 
64 
80 

140 

48 

2,000 
1 

20,000 
1,571,962 

150,000 
125,000 
20,000 

5,000 
10,000 
10,000 
5,000 

3,000 
3,000 
4,000 

150,000 
0 

24,000 
24,000 

100,000 
20,000 
6,000 
1,600 
2,000 
8,000 
2,600 

10,000 
69,000 
95,200 
23,000 
6,000 
2,000 

46,000 
599,000 

5,000 
2,000 

81,600 
89,600 

176,000 

532,000 

220,800 

1,107,000 

2,000 
20,000 
20,000 

1,572,000 
150,000 
125,000 
20,000 
20,000 
20,000 
10,000 
5,000 

1,964,000 

Treatment at GET B (expand 150 gpm for Well 4420) 
Existing ion exchange contactors at GET B can accommodate add'l 150 gpm 
Add'l UV/oxidation equip, at 150 gpm, incl. controls, piping, appurten., install'n 
In-plant piping, valving 
Instrumentation and control/telemetry 
Electrical 
General contractor installation (tanks, pumps, piping, valving only) 
Startup/troubleshooting 

Subtotal - Treatment 

1 ea 
1 LS 
1 LS 
1 LS 
1 LS 
1 LS 

130,000 
5,000 
5,000 
5,000 
5.000 
1,000 

130,000 
5,000 
5,000 
5,000 
5,000 
1,000 

Estimated Construction Costs - Subtotal 3,821,000 

Contractor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight 
Estimated Project Capital Costs - Subtotal 

% of equip/mat'ls 

% 
% 

10 
15 

2.5 

92,000 
573,000 

96,000 

Contingency 

Estimated Project Capital Costs - Total 5,270,000 

Perimeter Groundwaler OU FS 
SR10114511 
Febmary 2005 Z2-3 5 TCE 1-12-05 Z2-3 Capital costs 5 



Estimated Annual Operation, Maintenance, and Monitoring Costs 
Alternative Z2-3: Contain, Remediate, and Remove Additional Mass from Zone 2 Groundwater 
PGOU FS 

Description Number Quantity Units 
Unit 
Rate 

Estimated 
O&M Cost ($/yr) 

Extraction well maintenance 
Electric utilities: 

Extraction wells: 
Z2-C1 and -C3 
Z2-C2 
4420 

GET E/F 
Electric utilities: 

Proposed booster pumping (assume 100' TDH, 52 run tip) 
UV/oxidation (additional 1,400 gpm) 
Air stripper blower, effluent transfer pump 

UV lamp replacement (additional 1,400 gpm) 
Hydrogen peroxide use (assume 10 mg/L, 35% solution) 
Proposed new FBR O&M costs at 1,400 gpm 

GETB 
Electric utilities: 

UV/oxidation (additional 150 gpm) 
UV lamp replacement (additional 150 gpm) 
Hydrogen peroxide use (assume 10 mg/L, 35% solution) 
Ion exchange resin replacement (150 gpm) 

Equip Maintenance {@ % of new equipment capital) 
Equipment Replacement (@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Existing GET E/F and GET B operator labor (incl. w/ exist O&M costs) 
Subtotal Operation and Maintenance 

Contingency (scope) 

Estimated O&M Costs • Total ~ 

200 1,000 

2 
1 
1 

1 
144 kw 
50 kw 

15 kw 

220,504 
122,502 
36,751 

343,005 
1,261,440 
438,000 

392 
9,300 
2,258 

131,400 
42 
996 
242 

134,000 
134,000 

kwh 
kwh 
kwh 

kwh 
kwh 
kwh 
ea 
gal 

acre-ft 

kwh 
ea 
gal 

acre-ft 

% 
% 

0.075 
0.075 
0.075 

0.075 
0.075 
0.075 
125 
3 
80 

0.075 
125 
3 

167 
3 
3 

16,500 
9,200 
2,800 

25,700 
94,600 
32,900 
49,100 
27,900 
180,700 

9,900 
5,300 
3,000 

40,400 
4,000 
4,000 

1 year 

% 

0 

10 

0 
507,000 

50,700 

558,000 

Monitoring: 
Monitoring and extraction wells 
GET B treatment 
GET E/F treatment 

1 
1 
1 

LS 
LS 
LS 

36,000 
4,000 
4,000 

36,000 
4,000 
4,000 

Subtotal Monitoring 

Estimated Operation, Maintenance and Monitoring Costs -Total 

44,000 

602,000 

Perimeter Groundwaler OU FS 
SR10114511 
February 2005 22-3 5 TCE 1-12-05 22-3 O&M costs 5 



Non-Discounted Constant Dollar Cost Estimate 

Alternative Z2-3: Contain, Remediate, and Remove Additional Mass from Zone 2 Groundwater 

Time until RAOs achieved = 131 years (reduce TCE to less than 5 ug/L) 

Year 

2133 
2134 
2135 
2136 

n 

128 
129 
130 
131 

Capital 
Costs ($) 

90,000 

O&M and 
Monitoring 
Costs ($/yr) 

602,000 
602,000 
602,000 
602,000 

Subtotal 
Non-Discounted 

Costs ($) 

602,000 
602,000 
692,000 
602,000 

Cumulative 
Non-Discounted 

Costs ($) 

103,276,000 
103,878,000 
104,570,000 
105,172,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 6 0 ' 6 Z2-3 5 TCE 1-12-05 Z2-3 Non Discounted Costs 5 



Detailed Cost Estimates 

Alternative Z3-2 



Capital Cost Estimate 
Alternative Z3-2 Contam and Remediate Zone 3 Groundwater 

(Ion Exchange for perchlorate removal) 
PGOU FS 

Description Quantity Units 
Unit 
Rate 

Estimated 
Cost 

Estimated Capital Costs : 

Extraction Wells [12 new wells, 6 locations] 
Surveying 
Secure well permit 
Secure permanent easement 
Extraction wells - drilling and development 

Layer C 
Layer D 
Layers E/F 

Aquifer pumping test and data reduction 
Well pump discharge piping, 3" SS threaded 
Pumps, incl. elec. Cable: 15 hp or less 
Pumps, incl. elec. Cable: greater than 15 hp 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. wellhead piping and valves 
Electrical disconnect switch at well vault 
Installation (pump, wellhead piping/valves) 
One-time initial extraction well sampling 
Power service drop (at Grant Line Rd) 
Buried electrical power (480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for wells (for MCC, main disconnect, see trmt) 
Controls for well pumps (in new MCC - see below) 
Radio repeaters for new wells (control from GET B GWTF) 
Service road to extraction wells 

No. Wells 
3 
3 
6 

4.0 
12 
12 

200 
250 
300 

12 
3,150 

3 
9 

12 
12 
12 
12 
12 
12 

1 
9,200 

0 
26 
12 
12 
1 

9,200 

day 
ea 
LS 

ft 
ft 
ft 
LS 

linft 
ea 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 
ea 

linft 

1,000 
1,000 
1,000 

250 
250 
250 

6,000 
40 

15,000 
35,000 
5,000 
1,500 
400 
500 

2,000 
650 

5,000 
15 
7 

500 
1,500 
500 

20,000 
10 

4,000 
12,000 
12,000 

150,000 
187,500 
450,000 
72,000 
126,000 
45,000 
315,000 
60,000 
18,000 
4,800 
6,000 
24,000 
7,800 
5,000 

138,000 
0 

13,000 
18,000 
6,000 
20,000 
92,000 

Subtotal - Extraction Wells 1,788,000 

Piping 
Secure easements 
Surveying 
Single-walled piping system (open field) 

5,100 
4,100 

LS 
day 

linft 
linft 

5,000 
1,000 

48 
64 

5,000 
2,000 

244,800 
262,400 

Subtotal - Untreated Groundwater Piping 

Treatment at GET B ( approximately 1,900 gpm) 
Sitework 
Expand existing pre-engineered metal building: 20'x40' 
Add'l UV/oxidation equip, at 400 gpm, incl. controls, piping, appurten., install'n 
In-plant piping, valving 
Instrumentation and control/telemetry 
Electrical MCC, main disconnect (exists) 
Electrical 
General contractor installation (tanks, pumps, piping, valving only) 
Startup/troubleshooting 

Subtotal - Treatment 

Estimated Construction Costs - Subtotal 

9,200 514,000 

1 
800 

1 
1 
1 
0 
1 
1 
1 

LS 
sqft 
ea 
LS 
LS 
LS 
LS 
LS 
LS 

5,000 
50 

346,000 
20,000 
30,000 
10,000 
40,000 
50,000 
10,000 

5,000 
40,000 

346,000 
20,000 
30,000 

0 
40,000 
50,000 
10,000 

541,000 

2,841,000 

Contraclor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight 
Estimated Project Capital Costs - Subtotal 

Contingency 

Estimated Project Capital Costs - Total 

% of equipment 
% 
% 

% 

15 
2.5 

15 

426,000 
71,000 

3,398,000 

510,000 

3,910,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 23-2 2-7-05 Z3-2 IX Capital costs 



Estimated Annual Operation, Maintenance, and Monitoring Costs 
Alternative Z3-2 Contain and Remediate Zone 3 Groundwater 

(Ion Exchange for perchlorate removal) 
PGOU FS 

Description Number Quantity 
Unit Estimated 

Units Rate O&M Cost ($/yr) 

Operation and Maintenance: 
Extraction well maintenance 
Electric utilities: 

Existing extraction wells: 
4570 (flow increased from 60 to 400 gpm) 
4505, -10, -15, -20-, -25 (52 gpm) 

New extraction wells: 
Z3-C1 and -2 (100 gpm, est. 7.5 running hp) 
Z3-C3 (50 gpm, est. 3.7 running hp) 
Z3-D1 (100 gpm, est. 7.5 running hp) 
Z3-D2 and -3 (250 gpm, est. 18.7 running hp) 
Z3-E1 (150 gpm, est. 11.2 running hp) 
Z3-E2 (75 gpm, est. 5.6 running hp) 
Z3-E3 (80 gpm, est. 6 running hp) 
Z3-F1 (125 gpm, est. 9.4 running hp) 
Z3-F2 (50 gpm, est. 3.7 running hp) 
Z3-F3 (120 gpm, est. 9 running hp) 

UV/oxidation (2 systems: 1 existing, 1 new) 1,900 gpm 
Air stripper blowers (20 hp) 

Ion exchange resin replacement (1,900 gpm) 
UV lamp replacement 
Hydrogen peroxide use (assume 5 mg/L, 35% solution) 
Equip Maintenance (@ % of new equipment capital) 
Equipment Replacement {@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Operator labor (assume same as 2003 GET B) 
Subtotal Operation and Maintenance 

Contingency (scope) 

year 

% 

200 

17,000 

10 

3,600 

1 
1 

2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
Okw 
2 

196,003 
112,398 

98,002 
24,500 
49,001 

245,004 
73,501 
36,751 
39,201 
61,251 
24,500 
58,801 

1,664,400 
261,749 

3,065 
533 

12,622 
402,000 
402,000 

kwh 
kwh 

kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 

acre-ft 
ea 
gal 

% 
% 

0.075 
0.075 

0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 

167 
125 

3 
3 
3 

14,700 
8,400 

7,400 
1,800 
3,700 

18,400 
5,500 
2,800 
2,900 
4,600 
1,800 
4,400 

124,800 
39,000 

511,800 
66,600 
37,900 
12,100 
12,100 

17,000 
901,300 

90,100 

Estimated O&M Costs - Total 991,000 

Monitoring: 
Monitoring and extraction wells 
GET B treatment 

Subtotal Monitoring 

Estimated Operation, Maintenance and Monitoring Costs -Total 

LS 
LS 

157,000 
15,000 

157,000 
15,000 

172,000 

1,163,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 2 of 9 23-2 2-7-05 23-2 IX O&M costs 



Non-Discounted Constant Dollar Cost Estimate 
Alternative Z3-2 Contain and Remediate Zone 3 Groundwater 

(Ion Exchange for perchlorate removal) 
PGOU FS 

Time until FlAOs achieved = 327 years (reduce NDMA to less than 0.0017 ug/L) 

Year 
2305 
2306 
2307 
2308 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 

n 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 

Capital 
Costs ($) 

4,120,000 

590,000 

1,450,000 

O&M and 
Monitoring 
Costs ($/yr) 

1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 

Subtotal 
Non-Discounted 

Costs ($) 
5,283,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,753,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
2,613,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 
1,163,000 

Cumulative 
Non-Discounted 

Costs ($) 
396,520,000 
397,683,000 
398,846,000 
400,009,000 
401,172,000 
402,335,000 
403,498,000 
404,661,000 
405,824,000 
406,987,000 
408,740,000 
409,903,000 
411,066,000 
412,229,000 
413,392,000 
414,555,000 
415,718,000 
416,881,000 
418,044,000 
419,207,000 
421,820,000 
422,983,000 
424,146,000 
425,309,000 
426,472,000 
427,635,000 
428,798,000 
429,961,000 

Perimeter Groundwater OU FS 
SR10114511 
Febmary 2005 9 of 9 23-2 2-7-05 23-2 IX Non Discounted Costs 



Detailed Cost Estimates 

Alternative Z3-3 



Capital Cost Estimate 
Alternative Z3-3: Contain, Remediate, and Remove Additional Mass from Zone 3 Groundwater 

(Ion Exchange for perchlorate removal) 
PGOU FS 

Description Quantity Units 
Unit 
Rate 

Estimated 
Cost 

Estimated Capital Costs : 

[12 new wells, 6 locations] Extraction Wells 
Surveying 
Secure well permit 
Secure permanent easement 
Extraction wells - drilling and development 

Layer C 
Layer D 
Layers E/F 

Aquifer pumping test and data reduction 
Well pump discharge piping, 3" SS threaded 
Pumps, incl. elec. Cable: 15 hp or less 
Pumps, incl. elec. Cable: greater than 15 hp 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. wellhead piping and valves 
Electrical disconnect switch at well vault 
Installation (pump, wellhead piping/valves) 
One-time initial extraction well sampling 
Power service drop (at Grant Line Rd) 
Buried electrical power (480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for wells (for MCC, main disconnect, see trmt) 
Controls for well pumps (in new MCC - see below) 
Radio repeater for new wells (control from GET B GWTF) 
Service road to extraction wells 

No. Wells 
3 
3 
8 

4.0 
12 
12 

200 
250 
300 

12 
3,150 

3 
9 

12 
12 
12 
12 
12 
12 
1 

9,200 
0 

26 
12 
12 
1 

9,200 

day 
ea 
LS 

ft 
ft 
ft 
LS 

linft 
ea 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 
ea 

linft 
Subtotal - Extraction Wells 

Piping 
Secure easements 
Surveying 
Single-walled piping system (open field) 

6" 
8" 

Subtotal - Untreated Groundwater Piping 

Treatment at GET B ( approximately 2,550 gpm) 
Sitework 
Expand existing pre-engineered metal building: 20'x40' 
Add'l ion exchange capacity (12' dia system, 1,000 gpm) includes install'n 
Add'l UV/oxidation equip, at 1,050 gpm, incl. controls, piping, appurten., install'n 
In-plant piping, valving 
Instrumentation and control/telemetry 
Electrical MCC, main disconnect (exists) 
Electrical ^ 
General contractor installation (tanks, pumps, piping, valving only) 
Startup/troubleshooting 

Subtotal - Treatment 

Estimated Construction Costs - Subtotal 

1 
2 

5,100 
4,100 

9,200 

LS 
day 

linft 
linft 

1 
800 

1 
1 
1 
1 
0 
1 
1 
1 

LS 
sqft 
ea 
ea 
LS 
LS 
LS 
LS 
LS 
LS 

1,000 
1,000 
1,000 

250 
250 
250 

6,000 
40 

15,000 
35,000 
5,000 
1,500 

400 
500 

2,000 
650 

5,000 
15 
7 

500 
1,500 

500 
20,000 

10 

5,000 
1,000 

48 
64 

4,000 
12,000 
12,000 

150,000 
187,500 
450,000 

72,000 
126,000 
45,000 

315,000 
60,000 
18,000 
4,800 
6,000 

24,000 
7,800 
5,000 

138,000 
0 

13,000 
18,000 
6,000 

20,000 
92,000 

1,786,000 

5,000 
2,000 

244,800 
262,400 

5,000 
50 

150,000 
908,000 
20,000 
30,000 
10,000 
40,000 
50,000 
10,000 

514,000 

5,000 
40,000 

150,000 
908,000 
20,000 
30,000 

0 
40,000 
50,000 
10,000 

1,253,000 

3,553,000 

Contractor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight^ 
Estimated Project Capital Costs - Subtotal 

Contingency 

Estimated Project Capital Costs - Total 

% of equipment 

% 
% 

10 
15 

2.5 

60,000 
533,000 
89,000 

15 

4,235,000 

635,000 

4,870,000 

Perimeter Groundv/ater OU FS 
SR10114511 
February 2005 Z3-3 2-7-05 Z3-2 IX Capital costs 



Estimated Annual Operation, Maintenance, and Monitoring Costs 
Alternative Z3-3: Contain, Remediate, and Remove Additional Mass from Zone 3 Groundwater 

(Ion Exchange for perchlorate removal) 
PGOU FS 

Description Number Quantity 
Unit Estimated 

Units Rate O&M Cost ($/yr) 

Operation and Maintenance: 
Extraction well maintenance 
Electric utilities: 

Existing extraction wells: 
4570 (flow increased from 60 to 400 gpm) 
4303, 4405, 4450 
4011 
4475 
4480 
4505, -10, -15, -20-, -25 (52 gpm) 

New extraction wells: 
Z3-C1 and -2 (100 gpm, est. 7.5 running hp) 
Z3-C3 (50 gpm, est. 3.7 running hp) 
Z3-D1 (100 gpm, est. 7.5 running hp) 
Z3-D2 and -3 (250 gpm, est. 18.7 running hp) 
Z3-E1 (150 gpm, est. 11.2 running hp) 
Z3-E2 (75 gpm, est. 5.6 running hp) 
Z3-E3 (80 gpm, est. 6 running hp) 
Z3-F1 (125 gpm, est. 9.4 running hp) 
Z3-F2 (50 gpm, est. 3.7 running hp) 
Z3-F3 (120 gpm, est. 9 running hp) 

Transfer pumps (assume 40' TDH, 29 run hp) 
UV/oxidation (2 systems: 1 existing, 1 new) 2,550 gpm 
Air stripper blowers (20 hp) 

Ion exchange resin replacement (2,550 gpm) 
UV lamp replacement 

Hydrogen peroxide use (assume 5 mg/L, 35% solution) 
Equip Maintenance (@ % of new equipment capital) 
Equipment Replacement {@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Operator labor (assume same as 2003 GET B) 
Subtotal Operation and Maintenance 

Contingency (scope) 

24 200 4,800 

1 
1 
1 
1 
1 
1 

2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 

250 kw 
2 

196,003 
495,326 

12,250 
49,001 

122,502 
112,398 

98,002 
24,500 
49,001 

245,004 
73,501 
36,751 
39,201 
61,251 
24,500 
58,801 

500,788 
2,190,000 

261,749 
4,113 

716 
16,940 

402,000 
402,000 

kwh 
kwh 
kwh 
kwh 
kwh 
kwh 

kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 

acre-ft 
ea 
gal 

% 
% 

0.075 
0.075 
0.075 
0.075 
0.075 
0.075 

0.075 
0.075 
0.075 
0.075 
0.075 , 
0.075 ' 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 

167 
125 

3 
3 
3 

14,700 
37,100 

900 
3,700 
9,200 
8,400 

7,400 
1,800 
3,700 

18,400 
5,500 
2,800 
2,900 
4,600 
1,800 
4,400 

37,600 
164,300 
39,000 

686,900 
89,500 
50,800 
12,100 
12,100 

Monitoring: 
Monitoring and extraction wells 
GET B treatment 

Estimated O&M Costs - Total 

Subtotal Monitoring 

Estimated Operation, Maintenance and Monitoring Costs - Total 

1 

1 
1 

year 

% 

LS 
LS 

17,000 

10 

157,000 
15,000 

17,000 

1,241,400 

124,100 

1,366,000 

157,000 
15,000 

172,000 

1,538,000 

Perimeter Groundwaler OU FS 
SR10114511 
February 2005 23-3 2-7-05 23-2 IX O&M costs 



Non-Discounted Constant Dollar Cost Estimate 
Alternative Z3-3: Contain, Remediate, and Remove Additional Mass from Zone 3 Groundwater 

(Ion Exchange for perchlorate removal) 
PGOU FS 

Time until RAOs achieved = 263 years (reduce NDIMA to less than 0.0017 ug/L) 

Year 

2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2250 
2251 
2252 
2253 
2254 
2255 
2256 
2257 
2258 
2259 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 

n 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 

O & M and 
Capital Monitoring 
Costs ($) Costs ($/yr) 

590,000 1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 

2,430,000 1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 

590,000 1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 

2,430,000 1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 

2,350,000 1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 

2,430,000 1,538,000 
1,538,000 
1,538,000 
1,538,000 

Subtotal 
Non-Discounted 

Costs ($) 

2,128,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
3,968,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
2,128,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
3,968,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
3,888,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
1,538,000 
3,968,000 
1,538,000 
1,538,000 
1,538,000 

Cumulative 
Non-Discounted 

Costs ($) 

367,620,000 
369,158,000 
370,696,000 
372,234,000 
373,772,000 
375,310,000 
376,848,000 
378,386,000 
379,924,000 
381,462,000 
385,430,000 
386,968,000 
388,506,000 
390,044,000 
391,582,000 
393,120,000 
394,658,000 
396,196,000 
397,734,000 
399,272,000 
401,400,000 
402,938,000 
404,476,000 
406,014,000 
407,552,000 
409,090,000 
410,628,000 
412,166,000 
413,704,000 
415,242,000 
419,210,000 
420,748,000 
422,286,000 
423,824,000 
425,362,000 
426,900,000 
428,438,000 
429,976,000 
431,514,000 
433,052,000 
436,940,000 
438,478,000 
440,016,000 
441,554,000 
443,092,000 
444,630,000 
446,168,000 
447,706,000 
449,244,000 
450,782,000 
454,750,000 
456,288,000 
457,826,000 
459,364,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 Z3-3 2-7-05 Z3-2 IX Non Discounted Costs 



Detailed Cost Estimates 

Alternative Z4-2 



Capital Cost Estimate 
Alternative Z4-2: Contain and Remediate Zone 4 Groundwater (expand GET A) 
PGOU FS 

Description Quantity Units 
Unit 
Rate 

Estimated 
Cost 

Est imated Capital Costs : 

[7 locations] Extraction Wells 
Surveying 
Secure well permit 
Secure permanent easement (owned by Aerojet) 
Extraction wells - drilling and development 

Layer A 
Layer B 

Aquifer pumping test and data reduction 
Well pump discharge piping, 3" SS threaded 
Pumps, incl. elec. cable 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. wellhead piping and valves 
Electrical disconnect switch at well vault 
Installation (pump, wellhead piping/valves) 
One-time initial extraction well sampling 
Power service drop 
Buried electrical power (480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for wells (for MCC, main disconnect, see trmt) 
Controls for well pumps (in new MCC - see below) 
Service road to extraction wells 

Piping 
Secure easements (owned by Aerojet) 
Surveying 
Single-walled piping system (open field) 

6" 

No. Wells 
6 
1 

action Wells 

4 
7 
0 

100 
150 

7 
750 

7 
7 
7 
7 
7 
7 
7 
1 

8,200 
11,600 

50 
7 
7 

1,800 

0 
3 

5,200 
6,400 

day 
ea 
LS 

ft 
ft 

LS 
linft 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 

linft 

LS 
day 

linft 
linft 

1,000 
1,000 
1,000 

200 
200 

6,000 
40 

10,000 
5,000 
1,500 

400 
500 

2,000 
650 

5,000 
15 
7 

500 
1,500 

500 
10 

5,000 
1,000 

48 
64 

4,000 
7,000 

0 

120,000 
30,000 
42,000 
30,000 
70,000 
35,000 
10,500 
2,800 
3,500 

14,000 
4,600 
5,000 

123,000 
81,200 
25,000 
10,500 
3,500 

18,000 
640,000 

0 
3,000 

249,600 
409,600 

Subtotal - Untreated Groundwater Piping 11,600 662,000 

Expand Existing GET A Groundwater Treatment Facility 
New wells 430 gpm (ion exchange for perchlorate removal) 
Total flow 640 gpm (NDMA and VOCs removal) 

Slab-on-grade for air stripper and transfer pump (assume 40'x40'x1.5') 
Bag filter housing 
Ion exchange equipment (430 gpm from proposed Sector C wells) 
Low watt UV/oxidation equipment (add'l 240 gpm above exist 400 gpm) 
Air stripper and blower (replace existing) 
Effluent transfer pumping 
Misc process piping, supports, appurtenances 
Instrumentation and control/telemetry 
MCC and main disconnect exists, combo motor starter for blower, pump 
Electrical 
General contractor installation 
Startup/troubleshooting 

Subtotal - Treatment 

Estimated Construction Costs • Subtotal 

Contractor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight 
Estimated Project Capital Costs - Subtotal 

1,600 sqft 
1 ea 
1 ea 
1 ea 
1 ea 
1 ea 
1 LS 
1 LS 
2 LS 
1 LS 
1 LS 
1 LS 

20 
13,000 

150,000 
381,000 
100,000 

6,000 
10,000 
10,000 
1,500 

10,000 
15,000 
5,000 

32,000 
13,000 

150,000 
381,000 
100,000 

6,000 
10,000 
10,000 
3,000 

10,000 
15,000 
5,000 

735,000 

% of materials 

% 
% 

10 
15 

2.5 

2,037,000 

57,000 
306,000 

51,000 
2,451,000 

Contingency 

Estimated Project Capital Costs - Total 

15 368,000 

2,820,000 

Perimeler Groundwater OU FS 
SR10114511 
February 2006 Z4-2 2-7-05 Z4-2 Capital cosls-expand GET A 



Alternative Z4-2: 
PGOU FS 

Contain and Remediate Zone 4 Groundwater (expand GET A) 

Description Number Quantity Units 
Unit 
Rate 

Estimated 
O&M Cost ($/yr) 

Extraction well maintenance 
Electric utilities: 

Existing 7 containment extraction wells 
New extraction wells: 

Z4-A1 (15 gpm, est 1.1 running hp) 
Z4-A2 (25 gpm, est. 1.9 running hp) 
Z4-A3 (100 gpm, est. 7.5 running hp) 
Z4-A4 (50 gpm, est. 3.7 running hp) 
Z4-A5 (75 gpm, est. 5.6 running hp) 
Z4-A6 (40 gpm, est. 3.0 running hp) 
Z4-B1 (125 gpm, est. 9.4 running hp) 

UV/oxidation (640 gpm) 
Air stripper blower 
Site area lighting 

UV lamp replacement 
Hydrogen peroxide use (assume 7 mg/L, 35% solution) 
Ion exchange resin replacement (430 gpm) 
Equip Maintenance (@ % of new equipment capital) 
Equipment Replacement {@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Operator labor (assume same as 2003 GET A) 
Subtotal Operation and Maintenance 

Contingency (scope) 

14 

270,500 kwh 

Estimated O&M Costs - Total 
Monitor ing: 

Monitoring and extraction wells 
GET A treatment 

200 

0.075 

Subtotal Monitoring 

Estimated Operation, Maintenance and Monitor ing Costs - Total 

2,800 

20,300 

95 kw 
10 hp 

2 k w 

7,350 
12,250 
49,001 
24,500 
36,751 
19,600 
61,251 

832,200 
65,437 

17,520 
269 

5,952 
694 

100,500 
100,500 

kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 

kwh 
ea 
gal 

acre-ft 

% 
% 

0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 
0.075 

0.075 
125 

3 
167 

3 
3 

600 
900 

3,700 
1,800 
2,800 
1,500 
4,600 

62,400 
4,900 

1,300 
33,600 
17,900 

115,800 
3,000 
3,000 

1 

1 
1 

year 

% 

LS 
LS 

6,000 

10 

51,000 
10,000 

6,000 

287,000 

28,700 

316,000 

51,000 
10,000 

61,000 

377,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 2 of 9 24-2 2-7-05 24-2 O&M costs-expand GET A 



Non-Discounted Constant Dollar Cost Estimate 
Alternative Z4-2: Contain and Remediate Zone 4 Groundwater (expand GET A) 

Time until RAOs achieved = 347 years (reduce NDMA to less than 0.0017 ug/L) 

Year 

2305 
2306 
2307 
2308 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 

n 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
'313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 

O & M and 
Capital Monitoring 
Costs ($) Costs ($/yr) 

2,970,000 377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

120,000 377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

1,200,000 377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

120,000 377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

1,200,000 377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

Subtotal 
Non-Discounted 

Costs ($) 

3,347,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
497,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

1,577,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
497,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

1,577,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 
377,000 

Cumulative 
Non-Discounted 

Costs ($) 

142,440,000 
142,817,000 
143,194,000 
143,571,000 
143,948,000 
144,325,000 
144,702,000 
145,079,000 
145,456,000 
145,833,000 
146,330,000 
146,707,000 
147,084,000 
147,461,000 
147,838,000 
148,215,000 
148,592,000 
148,969,000 
149,346,000 
149,723,000 
151,300,000 
151,677,000 
152,054,000 
152,431,000 
152,808,000 
153,185,000 
153,562,000 
153,939,000 
154,316,000 
154,693,000 
155,190,000 
155,567,000 
155,944,000 
156,321,000 
156,698,000 
157,075,000 
157,452,000 
157,829,000 
158,206,000 
158,583,000 
160,160,000 
160,537,000 
160,914,000 
161,291,000 
161,668,000 
162,045,000 
162,422,000 
162,799,000 

Perimeter Groundwater OU FS 
SR10114511 
February 2005 9 of 9 Z4-2 2-7-05 24-2 Non Discounted Costs 



Detailed Cost Estimates 

Alternative Z4-3 



Capital Cost Estimate 
Alternative Z4-3: Contain, Remediate, and Remove Additional Mass from Zone 4 Groundwater (expand GET A) 
PGOU FS 

Description Quantity Units 
Unit 
Rate 

Estimated 
Cost 

Estimated Capital Costs : 

Extraction Wells [7 locations] 
Surveying 
Secure well permit 
Secure permanent easement (owned by Aerojet) 
Extraction wells - drilling and development 

Layer A 
Layer B 

Aquifer pumping test and data reduction 
Well pump discharge piping, 3" SS threaded 
Pumps, incl. elec. cable 
Wellhead vault: H-20 traffic rated 
Flow meter 
Misc. wellhead piping and valves 
Electrical disconnect switch at well vault 
Installation (pump, wellhead piping/valves) 
One-lime initial extraction well sampling 
Power service drop 
Buried electrical power (480v, 3-phase) 
Buried instrumentation and control wiring 
Electrical pull boxes every 400' 
Motor starters for wells (for MCC, main disconnect, see trmt) 
Controls for well pumps (in new MCC - see below) 
Service road to extraction wells 

Piping 
Secure easements (owned by Aerojet) 
Surveying 
Single-walled piping system (open field) 

6" 
8" 

Subtotal - Untreated Groundwater Piping 

Expand Existing GET A Groundwater Treatment Facility 
New wells + mass removal wells 450 gpm (ion exchange for perchlorate removal) 
Total flow 670 gpm (NDMA and VOCs removal) 

Slab-on-grade for air stripper and transfer pump (assume 40'x40'x1.5') 
Bag filter housing 
Ion exchange equipment (450 gpm from Sector C •̂  mass removal wells) 
Low watt UV/oxidation equipment (add'l 270 gpm above exist. 400 gpm) 
Air stripper and blower (replace existing) 
Effluent transfer pumping 
Misc process piping, supports, appurtenances 
Instrumentation and control/telemetry 
MCC and main disconnect exists, combo motor starter for blower, pump 
Electrical 
General contractor installation 
Startup/troubleshooting 

Subtotal - Treatment 

Estimated Construction Costs - Subtotal 

Contractor Markup, Mob/demob, Insurance 
Engineering, Permitting and Construction Management 

Regulatory Oversight 
Estimated Project Capital Costs - Subtotal 

Contingency 

Estimated Project Capital Costs - Total 

No. Wells 
6 
1 

' 

action Wells 

4 
7 
0 

100 
150 

7 
750 

7 
7 
7 
7 
7 
7 
7 
1 

8,200 
11,600 

50 
7 
7 

1,800 

0 
3 

5,200 
6,400 

day 
ea 
LS 

ft 
ft 
LS 

linft 
ea 
ea 
ea 
ea 
ea 
LS 
ea 
ea 

linft 
linft 
ea 
ea 
ea 

linft 

LS 
day 

linft 
linft 

1,000 
1,000 
1,000 

200 
200 

6,000 
40 

10,000 
5,000 
1,500 

400 
500 

2,000 
650 

5,000 
15 
7 

500 
1,500 

500 
10 

5,000 
1,000 

48 
64 

4,000 
7,000 

0 

120,000 
30,000 
42,000 
30,000 
70,000 
35,000 
10,500 
2,800 
3,500 

14,000 
4,600 
5,000 

123,000 
81,200 
25,000 
10,500 
3,500 

18,000 
640,000 

0 
3,000 

249,600 
409,600 

11,600 

1,600 sqft 
ea 
ea 
ea 
ea 
ea 
LS 
LS 
LS 
LS 
LS 
LS 

20 
13,000 
150,000 
428,000 
100,000 
6,000 
15,000 
10,000 
1,500 

10,000 
15,000 
5,000 

662,000 

32,000 
13,000 
150,000 
428,000 
100,000 
6,000 
15,000 
10,000 
3,000 
10,000 
15,000 
5,000 

787,000 

% of materials 
% 
% 

% 

10 
15 

2.5 

15 

2,089,000 

58,000 
313,000 

52,000 
2,512,000 

377,000 

2,890,000 

Perimeter Groundwater OU FS 
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Alternative Z4-3: Contain, Remediate, and Remove Additional Mass from Zone 4 Groundwater (expand GET A) 
PGOU FS 

Description Number Quantity Units 
Unit 
Rate 

Estimated 
O&M Cost ($/yr) 

Extraction well maintenance 
Electric utilities: 

Existing 7 containment extraction wells 
Existing 3 mass removal extraction wells 
New extraction wells: 

Z4-A1 (15 gpm, est 1.1 running hp) 
Z4-A2 (25 gpm, est. 1.9 running hp) 
Z4-A3 (100 gpm, est. 7.5 running hp) 
Z4-A4 (50 gpm, est. 3.7 running hp) 
Z4-A5 (75 gpm, est. 5.6 running hp) 
Z4-A6 (40 gpm, est. 3.0 running hp) 
Z4-B1 (125 gpm, est. 9.4 running hp) 

UV/oxidation (670 gpm) 
Air stripper blower 
Site area lighting 

UV lamp replacement 
Hydrogen peroxide use (assume 7 mg/L, 35% solution) 
Ion exchange resin replacement (450 gpm) 
Equip Maintenance {@ % of new equipment capital) 
Equipment Replacement {@ % of new equipment capital) 
Labor (incl. fringe benefits): 

Operator labor (assume same as 2003 GET A) 
Subtotal Operation and Maintenance 

Contingency (scope) 

17 200 3,400 

100 kw 

10 hp 

2kw 

270,500 

65,944 

7,350 

12,250 

49,001 

24,500 

36,751 

19,600 

61,251 

876,000 
65,437 

17,520 

282 
6,231 

726 
100,500 

100,500 

kwh 
kwh 

kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
kwh 
ea 
gal 

acre-ft 

% 
% 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

125 
3 

167 
3 
3 

20,300 

4,900 

600 
900 

3,700 

1,800 

2,800 

1,500 

4,600 

65,700 

4,900 

1,300 

35,200 

18,700 

121,200 

3,000 

3,000 

year 

% 

6,000 

10 

6,000 

304,000 

30,400 

Estimated O&M Costs - Total 334,000 

Monitor ing: 
Monitoring and extraction wells 
GET A treatment 

LS 
LS 

Subtotal Monitoring 

Estimated Operation, Maintenance and Monitor ing Costs -Total 

51,000 
10,000 

51,000 
10,000 

61,000 

395,000 

Perimeter Groundwater OU FS 
SR10114511 
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Non-Discounted Constant Dollar Cost Estimate 
Alternative Z4-3: Contain, Remediate, and Remove Additional Mass from Zone 4 Groundwater (expand GET A) 

Time unfil RAOs achieved = 208 years (reduce NDMA to less than 0.0017 ug/L) 

Year 

2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2173 
21.74 
2175 
2176 
2177 
2178 
2179 
2180 
2181 
2182 
2183 
2184 
2185 
2186 
2187 
2188 
2189 
2190 
2191 
2192 
2193 
2194 
2195 
2196 
2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 

Perimeler Groundwaler O U FS 
SR10114511 
February 2005 

O&M and 
Capital Monitoring 

n Costs ($) Costs ($/yr) 

138 
139 

395,000 
395,000 

140 1,150,000 395,000 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 

395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

590,000 395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

160 1,150,000 395,000 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

120,000 395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

180 1,150,000 395,000 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 

395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

120,000 395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

200 3,040,000 395,000 
201 
202 
203 
204 
205 
206 

395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

Subtotal 
Non-Discounted 

Costs ($) 

395,000 
395,000 

1,545,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
985,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

1,545,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
515,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

1,545,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
515,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

3,435,000 
395,000 
395,000 
395,000 
395,000 
395,000 
395,000 

6 of 7 

Cumulative 
Non-Discounted 

Costs ($) 

67,500,000 
67,895,000 
69,440,000 
69,835,000 
70,230,000 
70,625,000 
71,020,000 
71,415,000 
71,810,000 
72,205,000 
72,600,000 
72,995,000 
73,980,000 
74,375,000 
74,770,000 
75,165,000 
75,560,000 
75,955,000 
76,350,000 
76,745,000 
77,140,000 
77,535,000 
79,080,000 
79,475,000 
79,870,000 
80,265,000 
80,660,000 
81,055,000 
81,450,000 
81,845,000 
82,240,000 
82,635,000 
83,150,000 
83,545,000 
83,940,000 
84,335,000 
84,730,000 
85,125,000 
85,520,000 
85,915,000 
86,310,000 
86,705,000 
88,250,000 
88,645,000 
89,040,000 
89,435,000 
89,830,000 
90,225,000 
90,620,000 
91,015,000 
91,410,000 
91,805,000 
92,320,000 
92,715,000 
93,110,000 
93,505,000 
93,900,000 
94,295,000 
94,690,000 
95,085,000 
95,480,000 
95,875,000 
99,310,000 
99,705,000 
100,100,000 
100,495,000 
100,890,000 
101,285,000 
101,680,000 

Z4-3 2-7-05 Z4-3 Non Discounted Costs 



Non-Discounted Constant Dollar Cost Estimate 
Alternative Z4-3: Contain, Remediate, and Remove Additional Mass from Zone 4 Groundwater (expand GET A) 

Time until RAOs achieved = 208 years (reduce NDMA to less than 0.0017 ug/L) 

O&M and Subtotal Cumulative 
Capital Monitoring Non-Discounted Non-Discounted 

Year n Costs ($) Costs ($/yr) Costs ($) Costs ($) 
2212 207 395,000 395,000 102,075,000 
2213 208 395,000 395,000 102,470,000 

Perimeter Groundwater OU FS 
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Appendix D of the Aerojet OU-5 Record of Decision 

Detailed Description.and Cost Data for Soil Area Alternatives 
from the Aerojet Perimeter Groundwater OU Feasibility Study, August 2008 

See Appendix C - Description and Cost Data for Groundwater Altematives for discussion of 
methodology. 



Table A20-la Summary of Estimated Cost of Remedial Alternatives 
FS Group A20-1 
Sites 7D, WD, IID, and FCS 
Perimeter Groimdwater Operable Unit RI/FS 
Aerojet Superfimd Site 
Sacramento County, Califomia 

Alternative 

A20-1A No Action 

A20-1B Institutional Controls 

No 
Action 

$0 

$0 

Institutional 
Controls 

$0 

$207,000 

Total Cost of 
Alternative 

$0 

$207,000 

Notes and Key: 

ERM Page 1 of 1 AEROJET SR10120575 - 20648.03 - 8/26/2008 



Table A20-lb Estimated Cost of Institutional Controls 
FS Group A20-1 
Sites 7D, WD, llD, and FCS 
Perimeter Groundwater Operable Unit Rl/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

DESCRIPTION 
QUANTITY 

NUMBER UNIT 

COST 
UNIT COST TOTAL COST 

DIRECT CAPFTAL COST 

Institutional Contois 

Institutional Controls Plan 
Land Use Restriction/Covenant Drafting and Implementation 
5 Year Review and Reporting for 30 years 

1 LS $20,000 $20,000 
1 LS $40,000 . $40,000 
6 EA $20,000 $120,000 
Subtotal - Institutional Controls $180,000 

General Contingency (15% of Capital Costs) $27,000 
Total Estimated Cost for Institutional Controls $207,000 

Notes and Key: 
EA = Each 
LS = Lump sum 

ERM Page 1 of 1 AEROJET SR10120575 - 20648.03 - 8/26/2008 



Table A20-2a Summary of Estimated Cost of Remedial Altematives 
FS Group A20-2 
Sites 7D and FCS 
Perimeter Grotmdwater Operable Unit Rl/FS 
Aerojet Superfimd Site 
Sacramento County, Califomia 

Alternative 

A20-2A 

A20-2B 

No Action 

Vapor Barriers with Institutional Controls 

No 
Action 

Both Sites 

$0 

$0 

Institutional 
Controls 

Both Sites 

$0 

(1) 

Vapor 
Barriers 

7D 

$0 

$62,000 

FCS 

$0 

$433,000 

• ' • • ¥ ' - ' v u . 
Total Cost of 
I Alternative 

••:. i m w w 
$0 • H'i ' 

Notes and Key: 

ERM Page 1 of 1 AEROJET SR10120575 - 20648.03 - 8/26/2008 



Table A20-2b Estimated Cost for Vapor Barriers 
FS Group A20-2 
Sites 7D and FCS 
Perimeter Groundwater Operable Unit RJ/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

QUANTITY COST 

DESCRIPTION NUMBER UNIT UNIT COST TOTAL COST 

DIRECT CAPITAL COST 

Passive Vapor Barriers^ 

Site 7D 

Vapor Barrier - Residential Development 18,900 sq.ft. $3.0 $56,700 
Vapor Barrier - Commercial Development sq. ft. $2.5 $0 

General Contingency (10% of Capital Costs) $5,700 
TOTAL ESTIMATED CAPITAL COST FOR VAPOR BARRIERS $62,000 

Site FCS 
Vapor Barrier - Residential Development sq. ft. $3.0 $0 
Vapor Barrier - Commercial Development 157,500 sq.ft. $2.5 $393,750 

General Contingency (10% of Capital Costs) $39,375 
TOTAL ESTIMATED CAPITAL COST FOR VAPOR BARRIERS $433,000 

Notes and Key: 
EA = Each 
LS = Lump sum 
Assumptions for vapor barriers 

Assumes vapor barriers required for area encompassed by site. 
Residential Development - Assumes 60% building and 40% green belt/streets/parking 
Commercial Development - Assumes 70% building and 30% green belt/streets/parking 

7D Area: 31,500 
FCS Area 225,000 
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Table A20-4a Summary of Estimated Cost of Remedial Altematives 
FS Group A20-4 
Site C41 
Perimeter Groundwater Operable Unit RI/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

Alternative 

A20-4A No Action 

A20-4B Excavation and Landfill Disposal 

No 
Action 

$0 

$0 

Excavation and 
Disposal 

$0 

$1,054,000 

Total CosSof 
Alternative, 

$0 
.11 $l,054,0Cg--

Notes and Key: 
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Table A20-4b Estimated Cost of Soil Excavation and Landfill Disposal 
FS Group A20-4 
Site C41 
Perimeter Groundwater Operable Unit RI/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

DESCRIPTION 

QUANTITY ESTIMATED COST 

NUMBER UNIT UNIT COST ($) TOTAL COST ($) 

DIRECT CAPITAL COST 

Reporting 
RD/RA Workplan 

Remedial Action Summary (Construction Completion Report) 

1 LS $20,000 

1 LS $20,000 

SUBTOTAL - REPORTING 

$10,000 

$10,000 

$20,000 

Excavation and Disposal 

Surveying (pre- and post-excavation) 

Equipment mobilization/demobilization 

Excavate and stockpile soil for Class II Landfill 

Soil transportation and disposal (Class II Landfill) 

Excavate and stockpile soil for Class I Landfill 

Soil transportation and disposal (Class I Landfill) 

Backfill excavations with clean fill and compact fill 

Water truck 

Regulatory Oversight 

Confirmation and Stockpile Sample Analyses 

Stockpile sampling - Title 22 metals (1 sample/100 CY) 
Excavation noor confirmatory sampling 
Excavation sidewall sampling 

2 

1 

15,825 

15,825 

0 

0 

0 

2 

1 

SUBTOTAL -

2 
2 
8 

DAY 

LS 

TON 

TON 

TON 

TON 

TON 

DAY 

LS 

EXCAVATION ANI 

EA 

EA 
EA 

SUBTOTAL-

$1,500 

$6,000 

$6 

$40 

$36 

$91 

$10 

$500 

$10,000 

3 DISPOSAL 

$130 
$130 
$130 

SAMPLING 

$3,000 

$6,000 

$95,000 

$633,000 

$0 

$0 

$0 

$1,000 

$10,000 

$748,000 

$300 

$300 
$1,000 

$1,600 

SUBTOTAL- DIRECT CAPITAL COST $769,600 

INDIRECT CAPITAL COST 

Engineering Design, Procurement, Administrative, and Legal Costs 
{% of Direct Capital Costs) 

Construction Management (% of Direct Capital Costs) 

Project Management (% of Direct Capital Costs) 

Contractor's General Requirements (assume monthly rental of job trailer, storage box, and 
portable toilet; and administration support) 

$46,200 

1 

1 

1 

BTOT 

% 
% . 

Week 

AL-INDIRECT( 

4 

4 

$1,000 

CAPITAL COST 

$30,800 

$30,800 

$1,000 

$108,800 

SUBTOTAL - CAPITAL COST (DIRECT AND INDIRECT) $878,000 

Capital Cost Contingency (scope and cost) 20% 

TOTAL ESTIMATED CAPPFAL COST 

$176,000 

$1,054,000 

Notes and Key: 
Excavation Floor Confirmation Samples assumes 1 sample per 1,000 square feet or 1 sample from excavation less than 1,000 square feet. 
Excavation Sidewall Samples - Assumes 1 sample every 25 liner foot or 1 sample from each sidewall for excavation. 
LS = Lump Sum 
% = Percent 
EA = Each 
Ton = 2,000 pounds 
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Table A49-la Summary of Estimated Cost of Remedial Altematives 
FS Group A49-1A 
Sites 32D, 34D, 35D, and 38D 
Perimeter Groundwater Operable Unit RJ/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

Alternative 

A49-1A 

A49-1B 

A49-1C 

No Action 

Capping with Institutional Controls 

SVE with Capping and Institutional Controls 

No 
Action 

$0 

$0 

$0 

Institutional 
Controls 

$0 

$207,000 

$207,000 

Capping 

$0 

$366,000 

. $0 

Soil Vapor 
Extraction and 

Cap 

$0 

$0 

$1,241,000 

,: A l t e rna t iv 

w.$0-

•$5^/PP0 
;$iv448,oop 

Notes and Key: 

SVE = Soil vapor extraction 
Area 49 - Includes Sites 32D, 34D, 35D, and 38D 
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Table A49-lb Estimated Cost of Institutional Controls 
FS Group A49-1A 
Sites 32D, 34D, 35D, and 38D 
Perimeter Groundwater Operable Unit RJ/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

DESCRIPTION 
QUANTITY COST 

NUMBER UNIT UNIT COST TOTAL COST 

DIRECT CAPITAL COST 
Institutional Contois 
Institutional Controls Plan 
Land Use Restriction/Covenant Drafting and Implementation 
5 Year Review and Reporting for 30 years 

1 LS $20,000 $20,000 
1 LS $40,000 $40,000 
6 EA $20,000 $120,000 
Subtotal - Institutional Controls $180,000 

General Contingency (15% of Capital Costs) $27,000 
Total Estimated Cost for Institutional Controls $207,000 

Notes and Key: 
EA = Each 
LS = Lump sum 
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Table A49-lc Estimated Cost~df Capping 
FS Group A49-1A 
Sites 32D, 34D, 35D, and 38D 
Perimeter Groundwater Operable Unit RI/FS 
Aerojet Superfimd Site 
Sacramento County, Califomia 

DESCRIPTION 

QUANTITY COST 

NUMBER UNIT UNIT COST TOTAL COST 
SOURCE 

DIRECT CAPITAL COST 
-Surveying/Site Layout 

- Purchase ond Placement of Baserock for Asphalt Surface 
(2 inches over approximately 8.1 acres) 

- Placement of Asphalt-Concrete Surface over Baserock. 
(2 inches) 

1 

2,175 

DAY 

CY 

$1,500 

$22.00 

35,000 SY $6.83 

TOTAL DIRECT CAPITAL COSTS 

$1,500 

$47,850 

$239,085 

$288,435 

INDIRECT CAPITAL COST 

Engineering Design, Procurement, Administrative, ahd Legal 

Costs (% of Direct Capital Costs) 

Construction Management (% of Direct Capital Costs) 

Health and Safety Contingency (2% of Direct Capital Costs) 

1 10% 

1 Is 15% 
1 Is 2% 

INDIRECT CAPITAL COST 

$28,844 

$43,265 

$5,769 

$77,900 

ERM, 2006 

ERM, 2006 

ERM, 2006 

TOTAL CAPITAL COST (DIRECT AND INDIRECT) $366,000 

Notes and Key: 
All total costs rounded to the nearest $100. 

References: 
ERM, 2006: ERM-West Incorporated, Internal Quote, 2006. 
Means 2002: RS Means Site Work and Landscape Cost Data, 18th Annual Edition, 2004. 
Means 2004: RS Means Heavy Construction Cost Data, 18th Annual Edition, 2004. 
Means ECHOS 2004: RS Means Environmental Cost Data, 10th Annual Edition, 2004. 



Table A49-ld Estimated Cost of Soil Vapor Extraction at Sites 32D, 34D, 35D, and 38D 
FS Group A49-1A 
Sites 32D, 34D, 35D, and 38D 
Perimeter Groundwater Operable Unit RI/FS 
Aerojet Superfimd Site 
Sacramento County, California 

QUANTITY COST 

DESCRIPTION NUMBER UNIT UNIT COST TOTAL COST 

1 
1 

2,175 

LS 
DAY 

CY 

$100,000 
$1,500 

$22.00 

5,000 

1 

900 

SY 

LS 

FT 

$6.83 

$15,000 

$12.00 

$239,085 

$15,000 

$10,800 

LS 

LS 

$10,000 

$80,000 

DIRECT CAPITAL COST 

System Construction 

- Pilot Testing 

- Surveying/Site Layout 

- Purchase and Placement of Baserock for Asphalt Surface 
(2 inches over approximately 8.1 acres) 

- Placement of Asphalt-Concrete Surface over Baserock 

(2 inches) 

- Construct Treatment Pad 

- Install Aboveground Conveyance Piping from Well Field to 

Treatment Pad 

- Purchase and Install Vacuum Blower and Moisture Knockout 
Vessel 

- Purchase and Install Thermal Oxidizer (500 cfm capacity unit) 

- Electrical and Controls Connection 
- Fencing Around Remediation Equipment 

Miscellaneous Costs 
- AQMD Permil-to-Construct 
- Baseline Soil Vapor Sample Analysis from each SVE Well 
- Regulatory Oversight 

INDIRECT C/IP/T/^L COST 

- Engineering Design, Procurement, Administrative, and Legal 
Costs (10% of Direct Capital Costs) 

- Construction Management (7% of Direct Capital Costs) 1 
- Health and Safety Contingency (2% of Direct Capital Costs) 1 

INDIRECT CAPITAL COST 

TOTAL CAPFTAL COST (DIRECT AND INDIRECT) 

ANNUAL COST (5-YEAR O&M PROGRAM) 

- Engineering and Technician Labor (12.5% FTE for Engineer-level 
and 20% FTE for Technician-level) - Includes Progress Reporting 
to Agencies 

- Annual AQMD Permit-to-Operate 

LS 

LS 
LS 

$53,883 

$37,718 
$10,777 

- Monthly System Sampling (for compliance with AQMD permit -
system influent and effluent samples each month) 

- Annual Soil Vapor Sample Analysis from each SVE Well 
- Repair and Replacement of Miscellaneous Equipment and 
Materials 

- Electrical Power (assumes 400 kwhr/day at 90% operation time) 

- Natural Gas (assumes 100 cf/hr at 90% operation time) 

1 

1 

24 

6 

1 

131,400 

8,097 

LS 

LS 

EA 

EA 

LS 

KWH 

CF 

$58,500 

$2,500 

$265 

$265 

$5,000 

$0.13 

$0.77 

TOTAL ANNUAL COST 

TOTAL O&M PROGRAM COST (5 years) 

$100,000 
$1,500 

$47,850 

$10,000 

0,000 

1 
200 

1 
6 
1 

TOTA 

LS 
FT 

LS 
EA 
LS 

$15,000 
$15.00 

SUBTOTAL 

$5,000 
$265 

$10,000 

SUBTOTAL 

.L DIRECT CAPITAL COST 

$15,000 
$3,000 

$522,235 

$5,000 
$1,590 

$10,000 

$16,590 

$538,825 

$53,883 

$37,718 
$10,777 

$102,377 

$641,202 

$58,500 

$2,500 

$6,360 

$1,590 

$5,000 

$17,082 

$6,235 

$97,267 

$486,333 

TOTAL CAPITAL AND ANNUAL COSTS 

General Contingency (10% of Capital and Annual Costs) 

TOTAL COST OF ALTERNATIVE 

$1,128,000 

$113,000 

$1,241,000 

Notes and Key: 
AQMD = Air Quality Management District 
CF = Cubic feet 
CFM = Cubic feet per minute 
CY = Cubic Yard 
EA = Each 

FTE = Full Time Employee 
KWHR = Kilowatt hour 
LS = Lump sum 
MO = Month 
O&M = Operations and Maintenance 
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Table A49-2a Summary of Estimated Cost of Remedial Altematives 
FS Group A49-2 
Site 33T> and Buildings 49007 and 49011 Septic Tanks 
Perimeter Groundwater Operable Unit RJ/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

Alternative 

A49-2A No Action 

A49-2B Institutional Controls 

No 
Action 

$0 

$0 

Institutional 
Controls 

$0 

(1) 

Total Cost of 
Alternative 

= $ ^ ; -

$0, 

Notes and Key: 
(1) = Assumes cost of institutional control provided in FS Group A49-1 applies to all sites in Area 49. 
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Table A49-3a Summary of Estimated Cost of Remedial Altematives 
FS Group A49-3 
Site 33D and Buildings 49007 and 49011 Septic Tanks 
Perimeter Groundwater Operable Unit RJ/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

Alternative 

A49-3A No AcHon 

A49-3B Institutional Controls 

No 
Action 

$0 

• $ 0 

Institutional 
Controls 

$0 

(1) 

, Total Cdislte^' 
t l t i m a t t v e i 

••$0 i f 

-$af 

Notes and Key: 
(1) = Assumes cost of institutional control provided in FS Group A49-1 applies to all sites in Area 49. 
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Table A49-4a Summary of Estimated Cost of Remedial Altematives 
FS Group A49-4 
Septic Tank at Building 49022 
Perimeter Groundwater Operable Unit RI/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

Alternative 

A49^A No Action 

A49-4B Institutional Controls 

No 
Action 

$0 

$0 

Institutional 
Controls 

$0 

(1) 

iTotalC&st^fl 
Alternative 

)=it$0t:-ti 
$0 

Notes and Key: 

(1) = Assumes cost of institutional control provided in FS Group A49-1 applies to all sites in Area 49. 
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Table A49-5a Summary of Estimated Cost of Remedial Altematives 
FS Group A49-5 
Site C4 
Perimeter Groundwater Operable Unit RJ/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

Alternative 

A20-5A No AcHon 

A20-5B Excavation and Landfill Disposal 

No 
Action 

$0 

$0 

Excavation and 
Disposal 

$0 

$64,000 

dplff 
prbta lCos t .of 

Alternative i 

,%^' |$P 
'$64,000 

Notes and Key: 
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Table A49-5b ' Estimated Cost of Soil Excavation and Landfill Disposal 
FS Group A49-5 
Site C4 
Perimeter Groundwater Operable Unit RI/FS 
Aerojet Superfund Site 
Sacramento County, Califomia 

DESCRIPTION 

QUANTITY 

NUMBER 

ESTIMATED COST 
UNIT UNIT COST ($) TOTAL COST ($) 

DIREtrr CAPITAL COST 

Reporting 

RD/RA Workplan 

Remedial Action Summary (Construction Completion Report) 
1 LS $2,000 

1 LS $2,000 

SUBTOTAL - REPORTING 

$10,000 

$10,000 

$20,000 

Excavation and Disposal 

Surveying (pre- and post-excavation) 

Equipment mobilization/demobilization 

Excavate and stockpile soil for Class II Landfill 

Soil transportation and disposal (Class II Landfill) 

Excavate and stockpile soil for Class 1 Landfill 

Soil transportation and disposal (Class I Landfill) 

Backfill excavations with clean fill and compact fill 

Water truck 

Regulatory Oversight 

Confirmation and Stockpile Sample Analyses 

Stockpile sampling - Title 22 metals (1 sample/100 CY) 
Excavation floor confirmatory sampling 
Excavation sidewall sampling 

2 

1 

270 

270 

0 

0 

0 

1 

0.25 

)TAL 

1 
1 
1 

DAY 

LS 

TON 

TON 

TON 

TON 

TON 

DAY 

LS 

- EXCAVATION ANI 

EA 
EA 
EA 

SUBTOTAL-

$1,500 

$6,000 

$6 

$40 

$36 

$91 

$10 

$500 

$10,000 

D DISPOSAL 

$130 

$130 
$130 

• SAMPLING 

$3,000 

$3,000 

$1,600 

$10,800 

$0 

$0 

$0 

$500 

$2,500 

$21,400 

$100 
$100 
$100 

$300 

SUBTOTAL- DIRECT CAPITAL COST $41,700 

INDIRECT CAPITAL COST 

Engineering Design, Procurement, Administrative, and Legal Costs 
(% of Direct Capital Costs) 

Construction Management (% of Direct Capital Costs) 

Project Management (% of Direct Capital Costs) 

Contractor's General Requirements (assume monthly rental of job trailer, storage box, and 
portable toilet; and administration support) 

1 

1 

0.2 

% 
% 

Week 

10 

10 

6 

$1,000 

SUBTOTAL - INDIRECT CAPITAL COST 

SUBTOTAL - CAPITAL COST (DIRECT AND INDIRECT) 

$4,200 

$4,200 

$2,500 

$200 

$11,100 

$53,000 

Capital Cost Contingency (scope and cost) 20% 

TOTAL ESTIMATED CAPITAL COST 
$11,000 

$64,000 

Notes and Key: 
Excavation Floor Confirmation Samples assumes 1 sample per 1,000 square feet or 1 sample from excavation less than 1,000 square feet. 
Excavation Sidewall Samples - Assumes 1 sample every 25 liner foot or 1 sample from each sidewall for excavation. 
LS = Lump Sum 
% = Percent 
EA = Each 
Ton = 2,000 pounds 
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Appendix B of the Aerojet OU-5 Record of Decision 

Major Aerojet Groundwater Plume Maps for TCE, Perchlorate and NDMA 
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ATTACHMENT 2 

STATEMENT OF WORK FOR 
REMEDIAL DESIGN AND REMEDIAL ACTION 

for Groundwater ofthe 
Perimeter Groundwater Operable Unit (OU-5) 

Aerojet Superfund Site, Sacramento County, Califomia 

I. Introduction 

This Statement ofWork (SOW) describes the activities the Respondents must perform in order to 
design, construct, operate, maintain, monitor, and evaluate the Groundwater Remedial Action (RA) 
for the Perimeter Groundwater Operable Unit (0U)-5 (hereafter referred to as OU-5), as described in 
the Perimeter Groundwater Operable Unit OU-5 Record of Decision (hereafter referred to as the 
ROD), dated February 15,2011. This SOW is Attachment 2 to the Unilateral Administrative Order 
for the Performance of Remedial Design and Interim Remedial Action for Groundwater (hereafter 
referred to as the "Administrative Order") ofthe Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfimd Site (Site), Sacramento County, Califomia. 

OU-5 encompasses both soil and groundwater at the Aerojet Property (property) and beneath 
portions ofthe cities of Fair Oaks, Rancho Cordova, and Folsom as well as unincorporated areas of 
Sacramento County, Califomia (Attachment A ofthis SOW [Approximate Extent of Contamination 
as of 2006-2008]). The soil areas comprise the following sites on the property: C4, C41, 7D, lOD, 
1 ID, 32D, 33D, 34D, 35D, 38D, and the Former Company Store location (see Map of Soil Areas in 
Attachment A to this SOW). The groundwater included in OU-5 lies beneath four areas known as 
Zones 1 to 4 that lie to the north and south of the source operable imits on the property (see 
Composite Plume Map in Attachment A to this SOW). The Contaminants of Concem (COC) in the 
soil and groundwater include the seventeen chemicals set forth in Attachment B (Chemicals of 
Concem with Containment Levels) ofthis SOW. The Remedial Action for the Soil areas of OU-5 is 
addressed in a separate Administrative Order and SOW. 

The United States Environmental Protection Agency (EPA) is the lead Agency for the 
Administrative Order. The Califomia Department of Toxic Substances Control (DTSC) and the 
Califomia Regional Water Quality Control Board for the Central Valley Region (CVRWQCB) will 
represent the State of Califomia in providing state review. Comments on submitted documents or 
data will be provided to Respondents by EPA. As lead Agency, EPA will resolve any differences in 
Agencies' responses to Respondents. The term "Agencies" shall mean EPA, DTSC, and 
CVRWQCB. 

The Agencies intend to review deliverables to assess whether or not the RA will achieve the 
Remedial Action Objectives (RAO) set forth in Section n (Remedial Action Objectives) ofthis 



SOW. Reviews by the Agencies or EPA's approval of a task or deliverable shall not, however, be 
construed as a guarantee ofthe adequacy of such task or deliverable. 

The definitions set forth in the Definitions section of the Administrative Order shall apply to this 
SOW vmless expressly provided otherwise herein. 

II. Remedial Action Objectives 

As specified in the Administrative Order, Respondents shall conduct an RA to meet all RAOs, 
discussed below, and other Performance Standards. 

The RA for OU-5 is an interim remedy for the groundwater areas in OU-5, since the groundwater 
remedy is dependent on control of source areas in other OUs still in the Remedial 
frivestigation/Feasibility Study (RJ/FS) phase. The OU-5 groundwater remedy does not establish 
fmal cleanup levels for restoration ofthe contaminated aquifer, which will be selected in the fmal 
Site-wide Record of Decision document. Complete cleanup of the entire Site will require 
coordination of all seven groundwater and source operable units. 

The interim groundwater RAOs for OU-5 are specified in the ROD as follows: 

• Protect human health and the environment by preventing exposure to contaminated 
groundwater through restricting withdrawal ofthe water within the containment area on 
the current Aerojet property for purposes other than remediation; 

• Achieve containment of the contaminated groundwater that exceeds the groimdwater 
containment standards (listed in Attachment B) to prevent fiature migration of 
contaminants until cleanup levels are achieved to protect long-term beneficial uses ofthe 
groundwater; and 

• Remove contaminant mass fi"om the aquifer through extraction and treatment of highly 
contaminated groundwater at or near the upgradient portions ofthe OU-5 groundwater 
zones. This action will improve the efficiency and effectiveness of contaminant 
containment of OU-5 groundwater. 

III. Summary of the OU-5 Remedial Action for Groundwater 

The groundwater portion of the OU-5 remedy will complete the containment of groundwater 
contamination around the boundary of the Site, in conjunction with the remedy for Westem 
Groundwater Operable Unit (OU-3). The containment provided by Groundwater Extraction and 
Treatment (GET) systems will prevent the contamination of additional drinking water supplies in a 
populated area dependent on groundwater supplies. This RA is an interim remedy for the 
containment of groundwater contamination in OU-5, and does not set numerical cleanup goals for 
the groundwater in the aquifer. Groundwater restoration in OU-5 is dependent on control of primary 



source areas for the groundwater contamination and potential Non-Aqueous Phase Liquids 
upgradient of OU-5 in other operable units still in the RI/FS phase. 

This RA is an interim remedy for containment of Contaminated Groundwater in OU-5, incorporates 
active measures to contain COCs within the groundwater that exceed risk-based limits, and includes 
the following actions: 

• Contain groundwater that is contaminated above the containment levels in Attachment B 
to prevent fiirther contamination ofthe aquifer. The contaminated groundwater will be 
contained using groundwater extraction and treatment; 

• Remove additional contaminant mass from the contaminated groundwater on-property 
which is migrating off-property into OU-5 Groundwater Zones, through groundwater 
extraction and treatment at or near the property boundary in all contaminated layers ofthe 
aquifer; 

• Treat extracted groundwater using reliable, proven treatment methods including 
biological treatment or resin adsorption for perchlorate, ultraviolet (UV) oxidation for 
N-Nitrosodimethylamine (NDMA), carbon adsorption or air stripping for residual 
volatile organic compounds (VOC), and oxidative destmction for less soluble VOCs and 
1,4-Dioxane. EPA may approve altemative treatment methods in the fiature provided that 
they are demonstrated to be capable of meeting effluent limitations; 

• Coordinate water replacement contingency planning and implementation at OU-5 with 
the contingency plans for OU-3; 

• Implement Institutional Controls (IC), including Sacramento County review of new well 
drilling permits, and prohibitions on access to groundwater on the land overlaying the 
contaminated groundwater to restrict use of untreated groundwater within the 
contaminated portions ofthe aquifer until the final water quality objectives have been 
attained; 

• Monitor groundwater at selected monitoring wells, drinking water wells, irrigation wells, 
and upgradient sentinel wells to verify and evaluate plume control and effectiveness of 
the remedy; and 

• Manage groundwater within the hydraulic influence ofthe OU-5 groundwater remedy to 
maintain optimum water levels, to prevent adverse impact on the remedy, and to mitigate 
impacts on downgradient beneficial uses. 

rv . Remedial Design Work Completed to Date 

Since 1983, when the Site was placed on the National Priorities List, Aerojet has installed and 
operated numerous interim and final remedial action GETs (GETs A, B, D, E, F, F-south, E/F, 
Interim H, H-A, J, Interim K, K-A, L-A, L-B, and the American River Groundwater Extraction and 
Treatment [ARGET] system, as well as the Sailor Bar Park and Chettenham wellhead treatment 
systems) under directives from the Partial Consent Decree and under federal and state orders. Many 



of these systems are located in OU-3, and a number of them have been superseded by newer systems 
and are no longer in operation. The GETs are treatment systems with an array of exttaction wells 
designed to remove VOCs, NDMA, and/or perchlorate as necessary from groundwater beneath the 
Site. The treatment systems at each GET vary, but generally include combinations of air-stripping 
for VOC removal; UV light/chemical oxidation for removal of NDMA, most VOCs, and 1,4-
dioxane; and ion exchange or biological reduction for perchlorate removal. 

A number of these GETs (A, B, D, E/F, and ARGET) contained contamination that is part of OU-5. 
These interim remedial actions included GET D and ARGET in Zone 1, GET E/F in Zone 2 
(included in OU-3), GET B in Zone 3, and GET A in Zone 4. The locations of these interim 
remedial actions are shown on the Composite Plume Map in Attachment A. The GET A and GET B 
treatment facilities are now co-located at the GET B location (Building 37110). 

The well array and pumping rates of these GETs may be reconfigured or expanded to improve 
effectiveness ofthe capture system in all zones of OU-5. It may not be necessary to add additional 
tteatment systems, although improvements in treatment may be considered. 

Remedial Design and Remedial Action for Groundwater 

A. Compliance with Performance Standards 

The ROD states that the expected outcomes ofthe Selected Interim Groundwater Remedy 
include the containment of groundwater contamination at the current extent ofthe plumes to 
protect uncontaminated drinking water sources, reliable long-term operation of the 
containment through mass removal of highly contaminated groundwater within OU-5, and 
reducing the time and cost to restore the aquifer to beneficial use (drinking water source) 
once the final Site-wide remedy is selected and assuming confrol of contaminant sources. 
Existing GET components are expected to be utilized where effective and practicable. The 
RAOs specified in the ROD are listed in Section II (Remedial Action Objectives) ofthis 
SOW. 

Performance standards for containment of groundwater are the Containment Levels listed in 
Table B-1 of Attachment B to this SOW. Respondents shall ensure that the locations of 
groundwater containment actions and compliance monitoring wells shall provide a sufficient 
buffer zone to allow additional actions to be taken, if necessary, to ensure compliance with 
the Performance Standards of this SOW. The OU-5 remedy shall operate together with 
current and pending groundwater remedies for OU-3 and other OUs as well as state 
enforcement actions (Inactive Rancho Cordova Test Site [IRCTS] and White Rock North 
Dump) to contain Contaminated Groundwater in all layers ofthe aquifer as an integral part of 
the remedy. The OU-5 remedy must integrate with remedies in adjacent parcels. 
Respondents shall provide adequate monitoring compliance and evaluation data to the 
Agencies at a sufficient number of monitoring wells within OU-5 to demonstrate that the 



remedies west and south of OU-5 are working collectively with the OU-5 remedy to meet the 
Performance Standards ofthis SOW. 

Performance standards for tteatment of exfracted groundwater prior to discharge to on-Site 
surface water or non-potable uses are the substantive requirements ofthe National Pollution 
Discharge Elimination System (NPDES) permit in effect at the Site when the ROD was 
signed on Febmary 15,2011 (see Attachment C ofthis SOW). Any discharge to ground on-
Site shall also meet substantive requirements contained in Waste Discharge Requirements 
(WDR) issued by the CVRWQCB in effect at the Site when the ROD was signed or 
altemative WDRs that allow for the operational limits of specific GET facilities. 
Disposal/discharge ofthe treated groundwater must comply with the Applicable or Relevant 
and Appropriate Requirements (ARAR) contained in Attachment D ofthis SOW. Discharge 
of freated water to off-Site surface water, or other off-Site use of exfracted groundwater, shall 
comply with all applicable federal and state water standards, including permits, in effect at 
the time of discharge. Discharges of freated water on-Site prior to each freatment system for 
the remedy selected in the ROD becoming operafional and fimctional shall continue to 
comply with the discharge standards for that particular treatment system as provided in the 
Aerojet Partial Consent Decree in effect at the Site when the ROD was signed. If freated 
water is placed into a conveyance system on-Site for delivery as potable supply. Maximum 
Contaminant Levels (MCL) are ARARs (Attachment D) for tteatment ofthe water on-Site. 
The freated groundwater shall not be injected into the subsurface unless it has been approved 
in writing by EPA and the CVRWQCB. 

Other requirements, limits, and/or criteria for the RA related to Contaminated Groundwater 
are specified in the following items: 

• Attachment B to this SOW (Chemicals of Concem with Containment Levels). 

• Attachment C to this SOW (Effluent Discharge Limitations) and other discharge 
limits as described in Section V(A) Compliance with Performance Standards and 
Section V(E) Remedial Action. 

• Attachment D to this SOW (Applicable or Relevant and Appropriate Requirements 
from the OU-5 Record of Decision). Note that this list of ARARs is taken directly 
from the ROD and applies to both Groundwater and Soil Rerhedial Actions. 

• Groundwater Management Zone Plan (GMZP). 

• Specified ICs of this SOW (Section V(L) histittitional Confrols). 

• Any additional Performance Standards developed in Section VI (Schedule for Major 
Deliverables and Other Tasks) ofthis SOW. 

B. Supporting Plans and Deliverables 

Respondents shall submit plans, specifications, and other deliverables for the Agencies' 
reviews, as specified in this SOW. One copy of each final document deliverable shall be 



provided to the Site Repositories in an unbound format suitable for reproduction; one copy 
each shall be provided to EPA, DTSC, and CVRWQCB Project Coordinators, and EPA's 
confractor; additional copies, if required, shall be provided. In addition, for any deliverable 
specified in this SOW or determined during the course of the Work (as defined in the 
Administrative Order) to require review or input of a water purveyor or another federal, state, 
or local agency, Respondents shall provide additional electtonic Portable Document Format 
(PDF) copies at no charge. Information presented in color must be legible and interpretable 
when reproduced in non-color. Final deliverables shall also be provided to the Agencies in 
elecfronic PDF unless otherwise directed by the Agencies. If requested by the Agencies, 
Respondents shall supply portions of final documents in modifiable elecfronic format. The 
Agencies shall be provided upon their request elecfronic files for any computer modeling 
simulations used by Respondents to generate deliverables along with any necessary software 
to run the applications, which is not in the public domain. 

Respondents shall implement quality control procedures to ensure the quality of all reports 
and documents submitted to the Agencies for review. These procedures shall include but are 
not limited to intemal technical and editorial review; independent verification of 
calculations; and documentation of all reviews, problems identified, and cortective actions 
taken. 

As described in the EPA Review of Submissions section ofthe Adminisfrative Order, EPA 
may approve, disapprove, or require modification of each deliverable under this SOW. 
Major deliverables described below shall be submitted according to the schedule in 
Section VI (Schedule for Major Deliverables and Other Tasks) ofthis SOW. 

The following existing plans prepared for OU-3 shall be updated and revised to include 
OU-5. The requirements stipulated in the SOW for OU-3 (Section V(A) Supporting Plans) 
shall also apply to OU-5. The updated and revised plans shall be submitted for review by the 
Agencies and EPA's approval in accordance with the schedule contained in Section VI 
(Schedule for Major Deliverables and Other Tasks) ofthis SOW. 

1. Sampling and Analysis Plans 

In accordance with the Quality Assurance, Sampling, and Data Analysis section of 
the Administtative Order, Respondents shall prepare Sampling and Analysis Plans 
(SAP) for a) Remedial Design (RD) sampling, b) remedial constmction sampling, 
and c) the long-term Operation and Maintenance (O&M) sampling for review by the 
Agencies and EPA's approval. 

2. Constmction Quality Assurance Plan 

The Constmction Quality Assurance Plan (CQAP) to be developed and implemented 
by Respondents shall ensure, with a reasonable degree of certainty, that the 



completed RA constmction meets or exceeds all design criteria, plans and 
specifications, and Performance Standards ofthis SOW. 

3. Health and Safety Plans 

Respondents shall prepare and implement Health and Safety Plans (HSP) to cover the 
following: a) remedy design and associated design phase field activity, b) remedy 
constmction and associated field activities, and c) field activities after remedy 
constmction during the long-term O&M period to ensure protection of on-site 
personnel and area residents from hazards posed by the RA. 

4. Contingency Plans 

In accordance with the RD and RA sections of the Adminisfrative Order, 
Respondents shall submit a Constmction Contingency Plan and an O&M 
Contingency Plan for actions to be taken in the event any action or occurrence during 
the performance of the Work causes a release or threatens to cause a release of 
hazardous substances or waste material from the Site creating an emergency situation 
that may present an immediate threat to public health or welfare or the environment. 
The O&M Contingency Plan shall specifically address actions to be taken if any 
portion ofthe remedy malfimcfions or fails, causing a threat of release or release of 
COCs or Waste Materials from the Site that constitutes an emergency situation or 
presents an immediate threat to public health or welfare or the environment. 

C. OU-5 Project Work Plan 

Respondents shall submit a Project Work Plan to the Agencies for review in accordance with 
the schedule contained in Section VI (Schedule for Major Deliverables and Other Tasks) 
contained in this SOW. The Project Work Plan shall describe the management sfrategy, and 
shall also include a step-by-step plan for completing the design and constmction ofthe RA 
and for attaining and maintaining all requirements, including Performance Standards, 
identified in the ROD. The Project Work Plan must be approved by EPA and submitted in 
accordance with the schedule contained in the Work to Be Performed section of the 
Administtative Order. 

As detailed in Attachment E. the Project Work Plan shall include: 

• Updated project description 

• Description ofthe responsibility and authority of all organizations and key personnel 
involved with the RA 

• Updated schedule and meetings 

• Contracting strategy 



• Plans for satisfying all permitting requirements 

• Roles for design, constmction, sampling, and operation ofthe RA 

• Identification of any concems about the quantity, quality, completeness, or usability 
of data upon which the design will be based 

• Description of planned community relations activities to be conducted during RD 
orRA 

• Updates to the Project Work Plan and periodic reporting to the agencies 

The Project Work Plan shall address communication with interested parties, schedule, and 
coordination necessary to ensure achievement ofthe remedy Performance Standards. 

D. Remedial Design 

Respondents shall prepare an RD consisting of a series of GETs to exttact and freat 
groundwater to meet all Performance Standards set forth in the ROD and this SOW. The RD 
shall assess the number of, and siting for, existing and proposed freatment facilities and the 
separation of freatrhent sfreams. Additional mass removal shall be conducted using 
groundwater exttaction and tteatment of the aquifer close to the main sources of the 
contamination upgradient of the OU-5 zones, together with service connections and any 
needed additional freatment capacity. 

The groundwater treatment process shall meet the federal and state air regulations identified 
as Applicable or Relevant and Appropriate in the ROD (Attachment D ofthis SOW). If after 
the freatment systems are constmcted. Respondents develop, sell, or lease their property 
which is within or directly adjacent to OU-5 (including the IRCTS), and within the area for 
which current federal and state air regulations require risk assessment. Respondents shall 
make any necessary modifications to the on-property tteatment components to comply with 
the current air emission regulations regarding risk (such as modifications necessary due to 
increased population density and proximity). 

RD activities shall include the preparation of clear and comprehensive design documents, 
constmction plans and specifications, and other design activities needed to implement the 
Work and satisfy Performance Standards set forth in the ROD and this SOW. Plans for each 
specific groundwater zone may be submitted as they are completed. If individual zone plans 
are submitted, they shall subsequently be integrated into a complete OU-5 design document. 
All plans and specifications shall be developed in accordance with relevant portions ofthe 
latest revision of EPA's Superfimd Remedial Design/Remedial Action Handbook 
(EPA 540/R-95/059), and in accordance with the schedule set forth in Secfion VI (Schedule 
for Major Deliverables and Other Tasks) ofthis SOW. 



1. Preliminary Remedial Design 

In accordance with the Remedial Design section of the Adminisfrative Order, 
Respondents shall submit a Preliminary RD for review by the Agencies in accordance 
with the schedule contained in Section VI (Schedule for Major Deliverables and 
Other Tasks) of this SOW. EPA's approval is required before proceeding with 
fiirther design work, unless EPA agrees otherwise. Unless modified by EPA, the 
Preliminary Design submittal shall include, at a minimum, the following: 

• Results of freatability Studies, if conducted 

• Results of additional field sampling, if conducted 

• Methodology and results ofthe effectiveness evaluation conducted on existing 
system components 

• A detailed Design Basis Report that presents and justifies the concepts, 
assiamptions, standards, and preliminary interpretations and calculations used in 
the design. The Design Basis Report shall include: 

- Volume or flow rate of water, brine, air, sludge, and other media requiring 
freatment or disposal; 

- A summary of water-quality or other data to be used during design, along 
with an analysis of whether the data confirm assumptions, recommendations, 
or conclusions made to date for OU-5; 

- Assumed influent quality over the design life ofthe treatment systems, with a 
description ofthe methodology used to develop the influent quality estimate 
(including discussion ofthe likelihood and magnitude of short-term and long-
term changes in influent concenttations); 

- An explanation of how Performance Standards ofthis SOW for each layer of 
the aquifer will be met; 

- Discussion of any proposed or anticipated federal or state drinking water or 
ambient water quality standards that would impact the design; 

- Filttation, disinfection, corrosion confrol, or other freatment requirements in 
addition to removal of COCs; 

- Treatment technologies and/or freatment frains (for all media and by
products) and initial freatment process flow diagrams; 

- Preliminary sizing of treatment systems and other RA components; 

- Expected removal capacity of the freatment facilities for all groundwater 
COCs; 

- Delivery locations, rates, and pressures for the freated groundwater, and other 
conveyance system assumptions for discharging treated groundwater for 
water supplies, including siting of systems; 



- Assessment of impact ofthe remedy on groundwater levels and measures for 
minimization of impact; 

- The degree of automation, planned level of operator oversight and emergency 
notification; 

- System confrol sfrategy, including the level of reliability (analysis of life 
cycle service and main component replacement times), redundancy, or 
specific damage prevention features needed in each major component ofthe 
RA to respond to seismic events, power outages, equipment failure, system 
maintenance, operator error, or deviations from design assumptions; 

- Listing and discussion of siting criteria for new extraction wells, freatment 
facilities, pipelines, and other facilities, along with preliminary locations and 
alignments; and 

- Estimate of the distance from each proposed exfraction location to the 
location assumed in computer model simulations that were completed in 
support ofthe OU-5 containment RA. Outline computer modeling activities 
to achieve model calibration after monitoring wells are installed and to verify 
the effectiveness ofthe actual exfraction well locations. 

• Preliminary plans, drawings and sketches, and specifications of groundwater 
exfraction, freatment, conveyance, and monitoring systems. 

• Project delivery sfrategy 

• 

• 

A preliminary constmction schedule for constmction and implementation ofthe 
RA which identifies timing for initiation and completion of all critical path tasks. 

An updated list and copies of permits, any regulatory Agency's approval in 
addition to those of EPA, Memoranda of Understanding, access or use 
agreements, easements, leases, and properties developed or acquired to date; 
copies of permits, approvals, and agreements not previously supplied to the 
Agencies; and activities and schedules for obtaining outstanding items required 
before start ofconstmction (e.g., for use of existing facilities or disposition ofthe 
freated water). 

SAPs in accordance with the Quality Assurance, Sampling, and Data Analysis 
section ofthe Administrative Order, and Section V(B)(1) (Sampling and Analysis 
Plans) ofttiis SOW. 

CQAP in accordance with the Remedial Design section of the Administtative 
Order and Section V(B)(2) (Constmction Quality Assurance Plan) ofthis SOW. 

HSPs in accordance with the Remedial Design and Remedial Action sections of 
the Administtative Order, and Section V(B)(3) (Health and Safety Plans) ofthis 
SOW. 

Contingency Plans in accordance with Section V(B')(4) (Contingency Plans) of 
this SOW. 
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2. Intermediate/Final Remedial Design 

In accordance with the Remedial Design section of the Administtative Order, 
Respondents shall submit the Intermediate RD when the design effort is complete in 
accordance with the approved schedule contained in Section VI (Schedule for Major 
Deliverables and Other Tasks) of this SOW. The Intermediate Design shall fially 
address all Agencies' comments provided by EPA on the Preliminary Design, and if 
not previously addressed, be accompanied by a memorandum indicating how the 
comments were incorporated into the Intermediate Design. The Intermediate Design 
documents shall be certified by a Professional Engineer registered in the State of 
Califomia. 

The Intermediate RD shall serve as the Final RD if the Agencies have no fiirther 
comments and EPA provides its approval. The Intermediate RD submittals shall 
include a capital and O&M cost estimate; reproducible drawings and specifications; 
and a complete set ofconstmction drawings in fiill and one-half size reduction. The 
Final Design submittal shall include, at a minimum, the following: (1) final plans and 
specifications; (2) an O&M Plan; (3) the Field Sampling Plan (directed at measuring 
progress towards meeting performance standards and implemented in accordance 
with the approved RD Quality Assurance Project Plan (QAPP); and the (4) CQAP 
and (5) Constmction Contingency Plan as described in Section V(B). The Final RD 
should also include a schedule for completion of construction, including inspection 
certifications to confirm that the Constmction Criteria ofthis SOW are met. 

E. Remedial Action 

As approved by EPA, Respondents shall install, operate, maintain, and augment as necessary 
the GETs, which shall be a network of wells designed to completely contain Contaminated 
Groundwater and to remove COCs from the Contaminated Groundwater plume in all layers 
of the aquifer in the four zones of OU-5. The exfraction, freatment, operation, and 
maintenance of groundwater freatment systems shall comply with the additional requirements 
listed below. 

• Under all anticipated operating conditions, the GETs and their components shall be 
designed, operated, and maintained to reduce the concenfrations of COC in the 
aquifer to below the containment levels set forth in Attachment B ofthis SOW. The 
groundwater exttacted to achieve containment shall be remediated to the standards 
necessary for its reuse. On-Site surface water discharge shall meet the most stringent 
condition set forth in either Attachment B or Attachment C ofthis SOW as described 
in Section V(A) (Compliance with Performance Standards) ofthis SOW. 

• The GETs shall comply witti Attachment D of this SOW. 
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• 

Exttaction, tteatment, and monitoring systems shall not cause the discharge of 
material that is odorous or causes injury, nuisance, or annoyance to the public. GETs 
shall also comply with applicable noise ordinances. 

Respondents shall install and operate a monitoring program approved by EPA to 
evaluate and ensure that constmction and implementation ofthe RD complies with 
approved plans, design documents, and Performance Standards set forth in this SOW. 

Design, constmction, and destmction of extraction and monitoring wells after the 
effective date of this order shall comply with the substantive portions of the State 
Water Well Standards contained in Bulletin 74-90 and any subsequent revision 
thereto. 

• The GETs shall be maintained in accordance with good engineering practices with 
adequate spare parts to ensure minimal service outages. Wellhead freatment or 
portable units shall have a provision for system replacement to prevent outages 
exceeding one week unless otherwise agreed to in writing by EPA. 

• Respondents shall design the exfraction wells and GETs to be capable of pumping 
and freating sufficient quantities of groundwater to adequately contain and exfract the 
entire Contaminated Groundwater in all layers ofthe aquifer. 

Respondents may submit a request for review by the Agencies and EPA's approval to 
terminate the pumping of exfraction wells. Permanent or temporary termination of any 
portion ofthe GETs, including exfraction wells designed for mass removal, can occur only at 
the written direction of EPA. The demonsttation that data quality objectives have been 
achieved shall consist of at least three years of consecutive semi-annual monitoring during 
which none ofthe COCs exceed any Performance Standards ofthis SOW in any ofthe wells 
in the monitoring network. Monitoring shall be conducted pursuant to the SAP developed 
for OU-5. 

Respondents shall demonsfrate performance compliance through the deliverable documents 
acceptable to EPA as specified in Section VI (Schedule for Major Deliverables and Other 
Tasks) of this SOW. The RA shall provide sufficient vertical and horizontal hydraulic 
conttol in all layers ofthe aquifer to contain the groundwater with concenfrations of COCs 
greater than the containment levels set forth in Attachment B ofthis SOW, as determined 
using the analytical methods approved by EPA. Respondents shall also provide 
documentation acceptable to the Agencies that the exttaction wells will operate in a manner 
that ensures compliance with the Performance Standards. 

In accordance with Section V(B) (Supporting Plans and Deliverables) and Section VI 
(Schedule for Major Deliverables and Other Tasks) ofthis SOW, Respondents shall submit 
to the Agencies for review a Constmction SAP with Field Sampling Plan and QAPP; CQAP; 
Remedial Action HSP; and Constmction Contingency Plan. 
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Unless otherwise approved by EPA, Respondents shall not begin any phase of the 
constmction until after EPA has approved their Final RD, Constmction Contingency Plan, 
and Constmction SAP. Field changes to the RA, as set forth in the Project Work Plan 
(Attachment E) and the Final RD, shall not be undertaken without review by the Agencies 
and EPA's approval. All Work on the RA shall be documented in enough detail to produce 
as-built constmction drawings after the RA is complete. Review by the Agencies and/or 
EPA's approval of submittals does not guarantee that the RA, when constmcted, will meet 
the Performance Standards ofthis SOW. 

1. Remedial Action Work Plan 

Respondents shall submit a Remedial Action Work Plan to implement the approved 
sections of RD. The RA Work Plan shall include methodologies, plans and 
schedules for completion of at least the following: (1) selection ofthe remedial action 
confractor; (2) implementation ofthe CQAP; (3) development and submission ofthe 
groundwater monitoring plan (GMP); (4) identification of and satisfactory 
compliance with applicable permitting requirements; (5) implementation ofthe O&M 
Plan; (6) implementation of the Contingency Plan; and (7) development and 
submission ofthe Performance Standards assessment plan. The RA Work Plan shall 
also include a schedule for implementing all remedial action tasks identified in the 
SOW and shall identify the initial formulation of Remedial Action Project Team 
(including the Supervising Contractor). If fiirther design is required for any portion 
ofthe groundwater Remedy, EPA may specifically request an addendum to the RA 
Work Plan. 

2. Remedial Action Constmction 

Respondents shall implement the RA as detailed in the approved Project Work Plan, 
RA Work Plan (as updated), and approved Final Design. Respondents shall notify 
EPA within ten (10) days after Respondents conclude that the Remedial Action (or a 
discrete portion ofthe RA) has been fially performed and constmction is complete. 

3. Pre-Certification Inspection 

A Pre-Certification Inspection shall be conducted by Respondents and EPA in 
accordance with the schedule contained in Section VI (Schedule for Major 
Deliverables and Other Tasks) ofthis SOW after Respondents complete constmction 
and have commenced operation ofthe RA, or a discrete portion ofthe RA. If a Pre-
Certification Inspection is held for a portion of the RA, one or more additional 
inspections shall be conducted so that the entire RA shall have been inspected. The 
objective of the inspection is to allow EPA to determine whether constmction is 
complete and the RA (or inspected portion) is operational and fimctional. 
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4. Remedial Action Constmction Completion Report 

The pre-certification inspection shall be followed by a written report submitted 
within thirty (30) days ofthe inspection by a registered professional engineer and the 
Respondents' Project Coordinator certifying that the Remedial Action constmction 
has been completed in fiill satisfaction of the requirements of the Adminisfrative 
Order. The report shall include the following: 

1. A statement by a registered Professional Engineer and the Aerojet Project 
Coordinator that the constmction ofthe Remedial Action has been completed in 
accordance with the RA Work Plan submitted under the SOW. 

2. Synopsis of the work defined in the SOW (a listing of the groundwater 
tteatment systems and exttaction wells for OU-5). 

3. A brief summary ofthe results of operational and performance monitoring 
completed to date. 

4. The following statement by the Aerojet Project Coordinator Certifying that the 
submission is tme, accurate and complete: 

"To the best of our knowledge, after thorough investigation, we certify that the 
information contained in or accompanying this submission is tme, accurate, and 
complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing 
violations." 

5. EPA Constmction Inspection 

Within 60 days of submittal of the Remedial Action Constmction Completion 
Report, EPA and Respondents shall conduct a pre-final constmction inspection ofthe 
RA, or a portion ofthe RA. Respondents shall provide final record drawings to EPA 
at least ten (10) days prior to this inspection/s. 

The objective ofthe inspection/s is to determine whether constmction is complete 
and the RA (or the inspected portion) is operational and functional. Any outstanding 
constmction items discovered during the inspection shall be identified and noted on a 
punch list. Respondents shall certify that the equipment is effectively meeting the 
purpose and intent ofthe specifications. Respondents shall retest where deficiencies 
are revealed. EPA will prepare a Pre-final Constmction Inspection Report which 
outlines the outstanding constmction items, actions required to resolve the items, 
completion date for the items, and an anticipated date for a Final Constmction 
Inspection. The Pre-fmal Constmction Inspection Report can be in the form of a 
punch list or letter. 

If required by EPA, a Final Constmction Inspection shall be conducted after 
completion of any work identified in the Pre-final Constmction Inspection Report in 

14 



accordance with the schedule contained in Section VI (Schedule for Major 
Deliverables and Other Tasks) ofthis SOW. Respondents shall coordinate with EPA 
to schedule any Final Constmction Inspection. The Final Constmction Inspection 
shall consist of a walk-through inspection by EPA and Respondents. The Pre-final 
Constmction Inspection Report shall be used as a checklist, with the Final 
Constmction Inspection focusing on the outstanding constmction items identified in 
the Pre-final Constmction Inspection. Respondents shall confirm that outstanding 
items have been resolved for all items, including any items which may be found after 
the checklist has been developed. 

Any outstanding constmction items discovered by Respondents or EPA during the 
Final Constmction Inspection to still require correction, whether or not identified on 
the Pre-fmal Constmction Inspection, shall be identified and noted on a punch list. If 
any items are still unresolved, the inspection shall be considered to be a Pre-final 
Constmction Inspection that may necessitate a subsequent Final Constmction 
Inspection. 

6. Interim Remedial Action Report 

As specified in the approved schedule included in Section VI (Schedule for Major 
Deliverables and Other Tasks) ofthis SOW, after EPA determines that constmction 
is completed on the entire RA and the systems are operational and fimctional as 
intended. Respondents shall submit an Interim Remedial Action Report. In the 
Report, a registered Professional Engineer and Respondents' Project Coordinator 
shall state that the constmction ofthe RA has been completed in accordance with the 
RA Work Plan submitted under this SOW. The written Report shall provide a 
synopsis ofthe Work defined in this SOW, describe deviations from the RA Work 
Plan, include reproducible and PDF elecfronic file versions of as-built drawings 
signed and stamped by a Professional Engineer, provide actual costs of the RA, 
O&M to date, and a summary of the results of operational and performance 
monitoring completed to date. The Report shall contain the following statement, 
signed by a responsible corporate official of Respondents or Respondents' Project 
Coordinator: 

"To the best of our knowledge, after thorough investigation, we certify that the 
information contained in or accompanying this submission is tme, accurate, and 
complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing 
violations." 

F. Groundwater Monitoring 

The Site-wide GMP shall be updated and revised to include information for OU-5. 
Respondents will include sections in the updated Site-wide GMP that discuss content 
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appropriate for a Compliance and Sentinel Well Network Plan, Compliance and Sentinel 
Well Installation Complete Report, Compliance Monitoring Plan, and General Monitoring 
Plan for OU-5, as these individual plans and reports are not required for OU-5. In addition, 
the updated plan will include groundwater monitoring related to Contaminated Soil Areas 
with waste left in place (i.e.. Area C41 and Areas 32D, 34D, 35D, and 38D, as described in 
the Unilateral Administrative Order for the Performance of Remedial Design and Final 
Remedial Action for Soil of the Perimeter Groundwater Operable Unit (OU-5), Aerojet 
Superfimd Site, Sacramento County, Califomia. The requirements for the Compliance and 
Sentinel Well Network Plan, Compliance and Sentinel Well Installation Complete Report, 
Compliance Monitoring Plan, and General Monitoring Plan stipulated in the SOW for OU-3 
(Section V(A), Section V(C), Section V(H), and Section V(J), respectively) shall also apply 
to OU-5 and be included in the Site-wide GMP. The GMP shall include the rationale for 
selecting the monitoring wells to be included in the sampling events. The updated and 
revised plan shall be submitted for review by the Agencies and EPA's approval in 
accordance with the schedule contained in Section VI (Schedule for Major Deliverables and 
Other Tasks) ofthis SOW. 

Respondents shall conduct sampling at the compliance monitoring wells in accordance with 
the approved GMP to ensure compliance with the applicable Performance Standards. 
Results shall be reported in the Quarterly Compliance Monitoring Reports as discussed in 
Section V(J) (Quarterly Compliance Monitoring Reports) of this SOW. Contaminant 
concenfrations at the compliance monitoring wells and potentiometric measurements from 
appropriate monitoring well pairs that help to demonstrate capture will be the primary criteria 
for evaluating compliance. 

In addition to the installation of compliance and sentinel monitoring wells. Respondents shall 
also install additional wells as needed to: 

• fiarther define the hydrosfratigraphy, hydraulic conductivities, and to define lateral 

and vertical hydraulic gradients; 

• fiarther define the degree of hydraulic connection between layers ofthe aquifer; and 

• fiarther define the extent of contamination that requires confrol or capture to meet the 
Performance Standards ofthe ROD. 

Additional exfraction and monitoring wells may be necessary based on the OU-5 
effectiveness evaluation. Respondents shall prepare and submit drilling permits for new 
wells to Sacramento County for review and approval prior to drilling. 
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G. Operation and Maintenance 

O&M shall be performed in accordance with the approved O&M Plan and Manual. 

1. Operation and Maintenance Plan 

An O&M Plan is required for the groundwater remedy, in accordance with the 
Remedial Design and Remedial Action sections of the Adminisfrative Order. 
Respondents shall submit the plan to EPA for review and approval in accordance 
with the schedule contained in Section VI (Schedule for Major Deliverables and 
Other Tasks) ofthis SOW. The O&M Plan shall include, at a minimum, a schedule 
for activities and information regarding assignment of duties. 

2. " Operation and Maintenance Manual 

Respondents shall prepare a draft O&M Manual for the entire OU-5 groundwater 
remedy, or for each GET included in the remedy, during the design period. A final 
O&M Manual shall be prepared after the final constmction inspection to incorporate 
manufacturer/vendor information and any design modifications implemented during 
the RA in accordance with the schedule contained in Section VI (Schedule for Major 
Deliverables and Other Tasks) ofthis SOW. The O&M Manual shall be submitted 
for Agencies' reviews and EPA's approval. The O&M Manual shall include all 
necessary O&M information for the operating personnel, and shall provide for the 
following: 

• System description; 

• Startup and shutdown procedures; 

• Description and schedule of normal O&M tasks, including equipment and 
material requirements, anticipated equipment replacement for significant 
components, availability of spare parts, provisions for remote monitoring and 
control, operator training and certification requirements, staffing needs, and 
related requirements; 

• Indicators of system performance and/or maintenance (e.g., parameters to be 
monitored to determine timing for replacement of any items consumed during the 
remediation process); 

• Any planned variation in groundwater exttaction rate, including whether each 
exfraction well is to be operated at a constant or variable flow rate, and a 
description ofthe magnitude and timing of any expected variation; 

• Record keeping and reporting requirements, including operating and inspection 
logs, maintenance records, and periodic reports; and 
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• Description and analysis of potential operating problems (e.g., equipment failure, 
higher than expected contaminant concenfrations), including emergency 
operating and response activities (noncompliance diversion or shutdown), failure 
notification procedures and relevant health and safety information. 

H. Obligation to Perform Further Response Actions and Submission of Plans 

As outlined in the Failure to Obtain Performance Standards and Additional Response Action 
sections ofthe Adminisfrative Order, if EPA determines that Performance Standards have 
not been met or that fiarther response actions are required to protect human health and the 
environment. Respondents shall submit a work plan within thirty (30) days after receiving 
EPA's notice that additional action is required. Respondents shall implement the plan 
approved by EPA in accordance with the provisions ofthe Adminisfrative Order. 

I. Remedial Performance Effectiveness Evaluation 

As described in the Work To Be Performed section ofthe Adminisfrative Order, "EPA may 
review the Site to assure that the Work performed pursuant to this Order adequately protects 
human health and the environment. Until such time as EPA certifies completion of the 
Work, Respondent(s) shall conduct the requisite studies, investigations, or other response 
actions as determined necessary by EPA in order to permit EPA to conduct the review under 
Section 121(c) of CERCLA. As a result of any review performed under this paragraph, 
Respondent(s) may be required to. perform additional work or to modify work previously 
performed." 

The Respondents shall conduct effectiveness evaluations ofthe interim groundwater remedy 
for OU-5 to ensure that the remedy is implemented in the most effective and efficient manner 
and compliant with the RAOs outlined in Section n (Remedial Action Objectives). The 
effectiveness evaluations shall include a thorough review ofthe containment of COCs by the 
OU-5 remedy and shall encompass the topics covered in both the EPA Capture Zone 
Guidance (EPA 2008) and the U.S. Army Corps of Engineers Remedial Systems Evaluation 
worksheets appropriate to the RD implemented (USACE 2011). After the data have been 
collated and reviewed, and a preliminary analysis performed, a meeting shall be held with the 
Agencies to discuss the findings ofthe effectiveness evaluation and recommendations for 
improvements to the implementation of the remedy. 

These evaluations shall be conducted on an annual basis for the first four years after the RD 
is approved by EPA, because a number of GETs in OU-5 have been operating for several 
years, so portions ofthe probable RD have already been implemented. After this time, the 
frequency ofthe effectiveness evaluations shall be determined by EPA based on the quality 
of the remedial performance. The Respondents may expand the scope of the OU-3 
effectiveness evaluation, described in the Findings of Fact section of the OU-3 
Adminisfrative Order, to include the evaluation of OU-5, or may conduct a separate 
evaluation for each operable unit, with EPA approval. 
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Remedial Perforinance Evaluation Reports shall be provided in accordance with the schedule 
contained in Section VI (Schedule for Major Deliverables and Other Tasks) ofthis SOW, and 
shall be coordinated with the schedule for the performance evaluation reports for OU-3. The 
annual Performance Evaluation Reports shall be comprehensive and contain sufficient 
information for an assessment of whether the containment is effective or if changes, such as 
alteration of pumping rates or additional wells, should be made to improve performance of 
the remedy. 

Each report shall include summaries of compliance monitoring activities from the previous 
reporting period including summaries from Section V(J) (Quarterly Compliance Monitoring 
Reports) of this SOW; updated potentiometric maps with postings of measured hydraulic 
heads; field data used to demonsfrate hydraulic containment; contaminant frend plots for 
monitoring and sentinel wells; estimates of plume containment using log-linear kriging 
methods; maps illusfrating contaminant plume isocontours and the interpreted extent of 
contamination; appropriate groundwater modeling results required to demonsfrate 
compliance with this SOW, including a detailed description and explanation of 
improvements made to the groundwater flow model in the preceding year such as geologic 
framework and model calibration; summaries of relevant operating and field data, including 
mass removal for groundwater; any preliminary calculations and supporting data used to 
evaluate compliance; descriptions of the nature of, duration of, and response to any 
noncompliance; and any other requirements outlined in Section V(F) (Groundwater 
Monitoring) ofthis SOW. 

Initially, at a minimum, individual contaminant contour maps shall be prepared indicating the 
concenfrations and extent of perchlorate, NDMA, and trichloroethylene (TCE) in each layer 
of the aquifer. Contaminant mass removal shall be presented in tables. Additional 
contaminant isocontour maps shall be prepared if requested by the Agencies to indicate the 
extent of migration and concentration levels of any or all ofthe other seventeen (17) COCs. 
Assumptions made in averaging, excluding, tmncating, or otherwise selecting or 
manipulating the data to be used in preparing the contour maps shall be clearly stated. 

J. Quarterly Compliance Monitoring Reports 

The Quarterly Compliance Monitoring Reports that are required for OU-3 may be modified 
to include the information for OU-5 rather than producing two separate documents. 
Elecfronic submittal of these reports is required. The Quarterly Compliance Monitoring 
Reports shall include: measured contaminant concenfrations at compliance monitoring wells; 
charts showing contaminant concenfrations versus time at compliance monitoring wells; 
assessments and statements as to whether Performance Standards of this SOW are being 
satisfied at compliance monitoring wells; predictions, if appropriate, of possible fiiture 
occurrences of noncompliance; relevant preliminary calculations and supporting data used to 
evaluate compliance; and any other relevant requirements outlined in the GMP. 
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The Quarterly Compliance Monitoring Reports shall be in accordance with the schedule 
contained in Section VI (Schedule for Major Deliverables and Other Tasks) ofthis SOW. 
The reports shall be based on data obtained using the O&M SAP for OU-3 and OU-5. The 
fourth quarter report shall provide a yearly summary with frends for groundwater remediation 
progress and provide recommendations for system modifications/adjustments. The Quarterly 
Compliance Monitoring Reports shall include analyses for all the COCs contained in 
Attachment B of this SOW, unless EPA directs the addition or deletion of COCs. The 
Quarterly Compliance Monitoring Reports are to include plots, in each layer ofthe aquifer, 
for perchlorate, NDMA, TCE, and any other COC(s) requested by EPA. At a minimum, 
until concenfrations are within an order of magnitude ofthe containment levels, contaminant 
plots shall show at least four concenttation contours for each contaminant agreed to by EPA, 
one of which will be the containment level set forth in Attachment B ofthis SOW. 

K. Groundwater Management Zone Plan 

Respondents shall create a GMZP for OU-5 to minimize adverse effect on groundwater 
levels and prevent interference with the remedy. The GMZP shall be submitted for review 
by the Agencies and EPA's approval in accordance with the schedule contained in Section VI 
(Schedule for Major Deliverables and Other Tasks) of this SOW. The GMZP shall be 
retained or integrated with another document, depending on the results of effectiveness 
evaluations. Relevant information for OU-5 may be integrated into the existing GMZP 
prepared for OU-3, or a separate plan may be prepared with EPA approval. 

The GMZP shall model and assess in each affected aquifer layer any operational restrictions 
on existing water supply wells which may be required to prevent any adverse effect on the 
sphere of influence of the remedy exfraction wells and to minimize adverse effects to 
groundwater levels. The GMZP shall also establish the areas (by aquifer layer) where new 
water supply wells shall not be installed to prevent adverse effect on the remedy. The GMZP 
shall be developed as part ofthe RA Work Plan and implemented as part ofthe Work Plan. 
Respondents shall coordinate with water purveyors and local regulatory Agencies to develop 
an assessment of total use impact on the aquifer when generating the GMZP. 

L. Institutional Controls 

Respondents shall execute the following ICs for OU-5 groimdwater as fiirther defined and 
described below: 

- • Respondents shall record with the County Recorder and implement a Declaration of 
Covenants and Environmental Restrictions Related to Groimdwater, restricting 
access to Contaminated Groundwater from land withm OU-5 for those parcels owned 
by the Respondents. 

• Respondents shall provide armual public notification of OU-5 Contaminated 
Groundwater. 
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1. Declaration of Covenants 

Within thirty (30) days of a written request from EPA or thirty (30) days prior to the 
fransfer of property within OU-5 that is not subject to existing EPA-approved 
Institutional Controls, whichever is the earlier date. Respondents shall submit for 
review by the Agencies and then record after obtaining EPA's approval a Declaration 
of Covenants and Environmental Restrictions Related to Groundwater for land to be 
developed within OU-5. The Declaration of Covenants and Environmental 
Restrictions will include the following restrictions: a) No exttaction of groundwater 
unless required by the RA; b) No recharge of groundwater or operation of injection 
wells unless and until permitted in writing by EPA and CVRWQCB; c) No extraction 
of groimdwater that is encountered during excavation or constmction for more than 
24 hours, unless there is a sustained rain event or an extended period of groundwater 
exttaction is expressly permitted in writing by the CVRWQCB; and d) Agencies' 
rights of access. The Declaration of Covenants Related to Groundwater shall be 
substantially in the form of the covenant attached to this SOW as Attachment F. 
subject to review, approval, and ftirther modification by EPA. 

These restrictions shall be implemented pursuant to Califomia Civil Code Section 
1471(c) whereby Respondents covenant to impose these restrictions. The 
Declaration of Covenants will be binding on the Respondents' successors and assigns 
as covenants running with the land. The Declaration of Covenants shall include a 
designation that the State of Califomia is a "covenantee" and, that EPA is a 
"covenantee" or, altematively, subject to EPA's discretion, a "third party 
beneficiary," allowing EPA, without acquiring an interest in real property, to 
maintain the right to enforce the Institutional Confrols or obtain access pursuant to 
the Institutional Confrol. Respondents shall record with the County Recorder the 
Declaration of Covenants. Respondents shall give written notice ofthe contaminated 
groundwater to each buyer, lessee, renter and mortgagee of any of these lands and 
every lease, deed, mortgage or instmment conveying any part of these lands shall 
expressly provide that it is subject to this Declaration of Covenants. 

Respondents shall duly execute this IC for OU-5 groimdwater and submit it in 
accordance with the schedule contained in Section VI (Schedule for Major 
Deliverables and Other Tasks) ofthis SOW. Respondents shall provide the Agencies 
each year with an Annual ICs Status Report detailing the status of all ICs for OU-5. 
Relevant information for OU-5 may be integrated into the Annual IC Status Report 
prepared for OU-3 or a separate report may be prepared at the discretion of 
Respondents. 

2. Public Notification 

Respondents shall publish an armual Public Notification of Extent of OU-5 
Contaminated Groundwater in two local newspapers that provides the location of 
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information on the OU-5 area of Contaminated Groundwater above the containment 
levels, the requirement for a permit for any well within OU-5, and the point of 
contact for a permit. Respondents shall obtain EPA approval of the format. If 
approved by EPA, Respondents may provide notification to the local community 
using an elecfronic information format acceptable to the EPA. This notification may 
be combined with the notification currently required for OU-3. 

M. Certification of All Work Complete Report 

As specified in the Remedial Action section in the Adminisfrative Order and the schedule 
included in Section VI (Schedule for Major Deliverables and Other Tasks) ofthis SOW, 
Respondents shall submit a Certification of All Work Complete Report after all phases ofthe 
Work (including O&M) under the Adminisfrative Order have been performed for review by 
the Agencies and EPA's approval. In the Certification of All Work Complete Report, a 
registered Professional Engineer and Respondents' Project Coordinator shall state that the 
Work has been completed in fiall satisfaction of requirements ofthe Remedial Action section 
ofthe Adminisfrative Order. The written report shall provide a synopsis ofthe Work defined 
in this SOW, describe deviations from the RA Work Plan, provide actual costs ofthe RA 
(and O&M), and provide a summary of the results of operational and performance 
monitoring that have been completed. The report shall contain the following statement, 
signed by a responsible corporate official of Respondents or Respondents' Project 
Coordinator: 

"To the best of our knowledge, after thorough investigation, we certify that the information 
contained in or accompanying this submission is tme, accurate, and complete. I am aware 
that there are significant penalties for submitting false information, including the possibility 
of fine and imprisonment for knowing violations." 

The Certification of All Work Complete Report may be combined with that required for 
OU-3, or may be for OU-5 only, at the discretion ofthe Respondents and depending on the 
respective dates of completion of work for the two OUs. 

N. Replacement Water Supply 

Respondents have been ordered to prepare water replacement contingency plans under the 
Administrative Order for OU-3. Respondents shall prepare plans for water replacement 
contingencies in OU-5 consistent with the requirements for OU-3, and shall implement the 
plans as necessaty. The scope of existing plans for OU-3 may be extended to OU-5 
groundwater zones as appropriate and necessary. 

O. Site Security 

Respondents shall fence and otherwise secure all Site remedy components to prevent access 
by the public to these components and to minimize potential vandalism during the 
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performance of the RA. Waming signs with a telephone number to call for further 
information shall be posted along fencing protecting OU-5 components. Security 
components (fences, signs, locks, etc.) shall be maintained in good condition to perform their 
fimction until EPA agrees they are no longer required. Security components shall be 
installed as constmction progresses. 

P. Dust Control 

Respondents shall ensure that no visible air emissions occur at or beyond facility fence lines 
at all times during the performance ofthe RA. Respondents shall implement dust confrol 
measures which are submitted for review by the Agencies and approved by EPA. 
Respondents shall take corrective measures to comply with local ordinances and regulations. 

Q. Off-Site Rule Disposal Notification 

Any groundwater discharged to a sewer shall meet the requirements of the Public-Owned 
Treatment Works (POTW). If wastes from OU-5 freatment facilities are disposed of to other 
than a POTW, Respondents shall comply with the Off-Site Rule contained in 
Section 300.440 of the National Contingency Plan for the disposal of Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA)-generated waste. 

In accordance with the Remedial Action section of the Adminisfrative Order, six months 
prior to disposal of wastes generated by Respondents' CERCLA activities to any off-site 
facility for disposal. Respondents shall provide EPA and the receiving state, in accordance 
with federal and state law and Califomia Title 27, disposal notification containing the 
following: 1) the name ofthe Site/facility to receive the waste, with address and phone 
number, 2) quantity and description ofthe waste, 3) Resource Conservation and Recovery 
Act classification ofthe waste with basis for the classification, 4) expected date for shipment 
off-Site, 5) the regulatory status ofthe receiving site (i.e., Subtitie C or D permitted), 6) 
method of fransportation, 7) confirmation that the site is approved under the Off-Site Rule, 
and 8) the date ofthe last EPA inspection. 

R. Modification of SOW or Related Work Plans 

If EPA determines that it is necessary to modify the work specified in the SOW and/or in 
work plans developed pursuant to the SOW to achieve and maintain the Performance 
Standards or to carry out and maintain the effectiveness ofthe remedy set forth in the ROD, 
and such modification is consistent with the scope ofthe remedy set forth in the ROD, then 
EPA may issue such modification in writing and shall notify Settling Defendants of such 
modification. If Settling Defendants object to the modification they may, within 30 days 
after EPA's notification, seek dispute resolution under the Record Review paragraph in the 
Administtative Order. 
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S. Remedy Review 

As required by the EPA Periodic Review section of the Adminisfrative Order, over the 
remedy period Respondents shall support EPA by providing technical and documentation 
support for periodic remedy reviews in accordance with Comprehensive Five-Year Review 
Guidance, EPA OSWER 9355.7-03B-P (June 2001 or latest revision). Respondents shall 
perform any necessary studies and investigations required by EPA to assess remedy 
protectiveness. The remedy will be reviewed at least every five years or earlier, if deemed 
appropriate by EPA. 

VI. Schedule for Major Deliverables and Other Tasks 

ACTIVITY' 

Unilateral Administrative Order for OU-5 
Groundwater Effective Date 

DUE DATE (Unless Otherwise Approved by EPA) 

PLANNING DOCUMENTS/COORDINATION 

Notice of Intent to Comply 

Notification of Project Manager/ 
Qualifications 

Site-wide Groundwater Monitoring Plan 

OU-5 Project Work Plan 

Monthly Progress Report/s required by 
Section XV ofthe Unilateral Administrative 
Order for OU-5 Soil and Attachment E 
(Project Work Plan Section 1. Updated 
Project Description) to this SOW 

Groundwater Management Zone Plan 

Annual IC Status Report 

On or before September 26, 2011. 

Ten (10) days after Effective Date ofthe Unilateral 
Administrative Order for OU-5 Groundwater 

If candidate disapproved by EPA, within thirty (30) days of 
EPA's notification of disapproval submit list of 
candidates/qualifications 

Twenty-one (21) days after EPA's letter regarding acceptable 
candidates, notify EPA ofthe Project Manger selected fi-om 
EPA's approved candidates on list 

No later than one year after Effective Date ofthe Unilateral 
Administrative Order for OU-5 Groundwater. Updated 
annually. 

If required, a revised plan is due fourteen (14) days after receipt 
of EPA's comments 

Thirty (30) days after Effective Date ofthe Unilateral 
Adminislrative Order for OU-5 Groundwater 

If required, a revised plan is due fourteen (14) days after receipt 
of EPA's comments 

On or before the Fifteenth (15th) day of each month following 
Effective Date ofthe Unilateral Administrative Order for OU-5 
Groundwater until EPA notifies Respondents of Certification of 
Completion 

One-hundred-eighty (180) days after Effective Date ofthe 
Unilateral Administrative Order for OU-5 Groundwater 

If required, a revised plan is due fourteen (14) days after receipt 
of EPA's comments 

By end of January each year until EPA approves removal of ICs 
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ACTIVITY^ 

Failure to Attain Performance Standards 
Work Plan required by Paragraph 76 ofthe 
Unilateral Administrative Order for OU-5 
Soil 

Additional Response Actions Work Plan 
required by Section XII ofthe Unilateral 
Administrative Order for OU-5 Soil and 
Section V(H) (Obligation to Perform Further 
Response Actions and Submission of Plans) 
ofthis SOW 

DUE DATE (Unless Otherwise Approved by EPA) 

Thirty (30) days after notification letter by EPA 

Thirty (30) days after nofification letter by EPA 

REMEDIAL DESIGN 

Notification of Supervising Contractor 
Selection for EPA's review and revised 
Quality Management Plan (QMP) submission 
- revise existing QMP to include OU-5 

Ten (10) days after Effecfive Date ofthe Unilateral 
Administrative Order for OU-5 Groundwater 

If required, a revised contractor list is due thirty (30) days after 
receipt of EPA's comments 

REMEDIAL DESIGN (Continued) 

Preliminary Remedial Design Submittal with 
Design Basis Report and Construction 
Confingency Plan (required by order) 

Intermediate Remedial Design Submittal -
addresses agency comments on Remedial 
Design 

Remedial Action Work Plan 

Final Design Submittal (if needed) 

Within ninety (90) days of EPA's approval of Project Work 
Plan if a phased approach to the remedy is used; otherwise, 
within one-hundred-eighty (180) days 

If required, a revised plan is due fourteen (14) days after receipt 
of EPA's comments 

Ninety (90) days a'fter EPA's approval of Preliminary Design 
Submittal 

Within 30 days after EPA approval ofthe Final Design. 
Update, as required 

If required by EPA, thirty (30) days after EPA's comments on 
the Intermediate Design Submittal 

REMEDIAL ACTION 

List of Remedial Action 
Contractors/Titles/Qualifications 

Contractor Solicitation Documents 

Pre-Certification Inspection for Completion 
ofthe Remedial Acfion 

Remedial Action Construction Completion 
Report 

Interim Remedial Action Report (with 
certification) 

Compliance Action Plan 

Ten (10) days after EPA approves the Remedial Design 
(Intermediate or Final) 

Five (5) days after publishing solicitation documents 

Thirty (30) days after Remedial Action construction is 
completed and operation has commenced 

Thirty (30) days after Pre-Certification Inspection 

Draft due two hundred seventy (270) days after Pre-
Certificafion Inspecfion 

If required, a revised Report is due thirty (30) days after receipt 
of EPA's comments 

Within fourteen (14) days of receipt of compliance monitoring 
data indicafing noncompliance 

If required, a revised report is due fourteen (14) days after 
receipt of EPA's comments 
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ACTIVITY' DUE DATE (Unless Othenvise Approved by EPA) 

OPERATION AND MAINTENANCE 

Operation and Maintenance (O&M) Plan 

O&M Manual 

O&M Contingency Plan as required by 
Section V(B) (Supporting Plans and 
Deliverables) ofthis SOW 

Off-Site Rule Disposal Notificafion 

Draft due sixty (60) days after construction of system. 

If required, a revised plan is due thirty (30) days after receipt of 
EPA's comments 

Draft manual must be completed ninety (90) days after EPA's 
approval of Preliminary Design Submittal but need not be 
submitted to the Agencies. Prefinal/final manual is due to the 
Agencies thirty (30) days after the Pre-Certification Inspection. 
If required by EPA, the final manual revision is due twenty-one 
(21) days after receipt of EPA's comments. 

Draft plan ninety (90) days after EPA's approval of Preliminary 
Design Submittal and final plan thirty (30) days after Pre-
Certification Inspection 

One-hundred-eighty (180) days prior to any off-site disposal 
other than a POTW 

PERFORMANCE EVALUATION 

Remedial Performance Evaluation Reports 

Quarterly Compliance Monitoring Reports 

Direct Potable Reuse Supplemental 
Monitoring 

NPDES Permit (Any Off-Aerojet Property 
Surface Discharge) 

NPDES Monitoring and Reports 

Periodic Review (Remedy Protective) 

Due annually, four-hundred-fifty (450) days after Remedial 
Design is approved, for first four years; fi-equency thereafter to 
be determined by EPA. 

Due quarterly, beginning one-hundred-eighty (ISO) days after 
EPA's approval ofthe O&M SAP submitted as part of Final 
Design 

If required, revised plan due fourteen (14) days after receipt of 
EPA's comments 

Two (2) quarters prior to direct water supply discharge and then 
annually unless modified by EPA 

Application to CVRWQCB one-hundred-eighty (ISO) days 
prior to start of discharge 

As specified in the National Pollufion Discharge Eliminafion 
System Permit 

At least every five (5) years unless required earlier by EPA, 
after submission ofthe Interim Remedial Action Report per 
Secfion 121(c) of CERCLA 

INSTITUTIONAL CONTROLS 

Notice and Copy of Property Transfer 
Documents 

Record Declarations of Covenants and 
Environmental Restrictions 

Sixty (60) days prior to transfer of any real property, provide 
notice of transfer to EPA and copies of transfer documents; 
provide transferee with notice ofthe Unilateral Administrative 
Order for OU-5 Groundwater and any ICs, including 
Declaration of Covenants and Environmental Restrictions for 
the property to be transferred. 

Record with Official Records of Sacramento County, State of 
Califomia, within fifteen (15) days of EPA's approval. 
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ACTIVITY' 

Public Notification of OU-5 Extent of 
Contaminated Groundwater 

DUE DATE (Unless Otherwise Approved by EPA) 

Ninety (90) days after Effective Date ofthe Unilateral 
Administrative Order for OU-5 Groundwater, then annually in 
combination with OU-3 information as a Site-wide notification 
in format approved by EPA until remedy completion. 

SUPPORTING PLANS 

Remedial Design Health and Safety Plan; 
Sampling and Analysis Plan with Quality 
Assurance Project Plan and Field Sampling 
Plan 

Laboratory protocols 

Remedial Acfion Health and Safety Plan; 
Sampling and Analysis Plan with Quality 
Assurance Project Plan and Field Sampling 
Plan; and Construction Quality Assurance 
Plan 

O&M Health and Safety Plan; Sampling and 
Analysis Plan with Quality Assurance Project 
Plan and Field Sampling Plan 

Remedial Design Health and Safety Plan within 30 days of 
selection of an approved Project Manager with remaining 
documents submitted within one-hundred-fifty (150) days of 
selection of an approved Project Manager 

At least thirty (30) days before beginning analysis 

Submit Health and Safety Plan within 30 days after EPA 
approval ofthe Final Design 

Submit other plans as a part ofthe Intermediate Design 

Submit as a part ofthe Intermediate Design 

CERTIFICATIONS REQUIRED BY SECTIONS IX AND XXII! OF THE ADMINISTRATIVE ORDER 

Certification of All Work Complete Report Thirty (30) days after the Respondents conclude that all phases 
ofthe Work have been fiilly perfonned, that the Performance 
Standards have been attained, and that all O&M activities have 
been completed 

FINANCIAL SECURITY REQUIRED BY SECTION XXIII OF THE ADMINISTRATIVE ORDER 

Financial Security - Performance Guarantee Within sixty (60) days after Effective Date ofthe Unilateral 
Administrative Order for OU-5 Groundwater 

CERTIFICATES 

Certification of General Liability and 
Automobile Liability Insurance Coverage 

At least seven (7) days prior to commencing any work at the 
Site 

Notes: 

1. Estimated time, in calendar days. 
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VII. References 

The following list, although not comprehensive, provides citations for many ofthe regulations and 
guidance documents that apply to the RD/RA process. Respondents shall review these guidance 
documents (latest edition/revision) and shall use the information provided therein in performing the 
RD/RA and preparing all deliverables under this SOW. 

"A Systematic Approach for Evaluation of Capture Zones at Pump and Treat Systems." U.S. 
Environmental Protection Agency (EPA), January 2008 (EPA/600/R-08/003). 

"Close Out Procedures for National Priorities List Sites," EPA, Office ofEmergency and 
Remedial Response, January 2000 (EPA 540-R-98-016). 

"Comprehensive Five-Year Review Guidance," EPA, June 2001 (EPA 540-R-01 -007). 

"EPA NEIC Policies and Procedures Manual," EPA, May 1978, revised May 1986. 

"EPA Requirements for Quality Assurance Project Plans," EPA, November 1999 (EPA QA/R-5, 
Interim Final). 

"Guidance for the Data Quality Objectives Process," EPA, August 2000 (EPA QA/G-4, Final). 

"Guidance for Quality Assurance Project Plans," EPA, Febmary 1998 (EPA QA/G-5, Final). 

"Guidance on Remedial Actions for Contaminated Ground Water at Superfund Sites," EPA, 
Office ofEmergency and Remedial Response (Draft), OSWER Directive No. 9283.1-2. 

"Interim Final Guidance on Oversight of Remedial Designs and Remedial Actions Performed by 
Potentially Responsible Parties," EPA, Office ofEmergency and Remedial Response, 
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ATTACHMENT A 
APPROXIMATE EXTENT OF CONTAMINATION AS OF 2006-2008 



Legend 

C10 Soil Area Investigated 

/ ^ • • ^ Soil Area Requiring 

'""̂ ^ .^'^ ^ - Former Bldg 49093 

Area 49 Detail (Scale 1" = 600') 



^ ^ Approximate Extent of Contaminants of Concern 
with Concentrations Greater than Cleanup Levels 

• Treatment System Location 

< ^ General Groundwater Flow Direction 

^ DomesticWell 

• Water SupplyWell 
" " OU3 Remediation Areas 1-4 

Note: GET A, B, D and AR are part of OUS. 

OUS - in RD/RA 

0U6 - Boundary OU 

OUS - Soil Medium 

OUS - Groundwater 

Carveout Lands 
-• - — IRCTS Composite Plume 

7 • ' \ ^ 
r « I ^ - ^ J 

Y / J i Zone 1 - OUS 

V^^/X Zone 2 - OUS 

\ / A Zone 3 - OUS 

Y / y \ Zone 4 - OUS 

Cavitt Ranch OU4 

Island 0U7 

Central OU9 

Eastern OU8 

U.S. EPA REGION IX 
AEROJET GENERAL CORP 
SUPERFUND SITE 

Composite Plume Map 



ATTACHMENT B 
CHEMICALS OF CONCERN WITH CONTAINMENT LEVELS 



TABLE B-1: GROUNDWATER CHEMICALS OF CONCERN WITH CONTAINMENT LEVELS FOR OU-5 
Statement of Work for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, 
Perimeter Groundwater Operable Unit (OU-5), Aerojet Superfund Site, Sacramento County, California 

Chemicals of Concern in Groundwater 
Non-Metal Anion 

Perchlorate 

SVOCs 

N-Nitrosodimethylamine 

VOCs 

Trichloroethene 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,4-Dioxane 

Bromodichloromethane* 

Carbon tetrachloride 

Chloroform* 

Dibromochloromethane* 

Methylene chloride 

Tetrachloroethene 

Vinyl chloride 

Containment Level (|jg/l- or ppb) 

6 CA Drinking Water Standard (MCL) 

0.003 CA Public Health Goal 

5 Federal MCL 

1 CA MCL 

5 Federal MCL 

6 CA MCL 

0.5 CA MCL 

6 CA MCL 

10 CAMCL 

1 CDPH Notification Level 

80* Federal MCL 

0.5 CA MCL 

80* Federal MCL 

80* Federal MCL 

5 Federal MCL 

5 Federal MCL 

0.5 CAMCL 

Notes: 

The Federal MCL establishes a limit of 80 jjg/L for the sum of the concentrations of all four major trihalomethanes: 
chloroform, bromodichloromethane, dibromochloromethane, and bromoform. 

Ijg/L Microgram per liter 
CA California 
CDPH California Department of Public Health 
MCL Maximum Contaminant Level 
ppb Part per billion 
SVOC Semivolatile organic compound 
VOC Volatile organic compound 
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ATTACHMENT C 
EFFLUENT DISCHARGE LIMITATIONS 



TABLE C-1: SUBSTANTIVE REQUIREMENTS IN CURRENT (NOVEMBER 2010) NPDES 
EFFLUENT LIMITATIONS AT AEROJET SITE 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, 
Perimeter Groundwater Operable Unit (OU-5), Aerojet Superfund Site, Sacramento County, California 

Effluent Discharge Limitations 

Constituents 

Volatile Organic Compounds' 

Perchlorate 

1,4-Di6xane 

N-Nitrosodimethylamine 

Daily Maximum in pg/L 

0.7 

6 

6 

0.010 

Month ly Average in j jg/L 

0.50-

4 

3 

0.002 

Notes: 

1 All volatile organic compounds listed in United States Environmental Protection Agency Methods 8010 and 8020. 
2 The monthly average concentration of each constituent shall not exceed 0.5 |jg/L. 

pg/L Microgram per liter 
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ATTACHMENT D 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FROM THE 

OU-5 RECORD OF DECISION 



TABLE D-1: DESCRIPTION OF A R A R S FOR SELECTED REMEDY 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Mediurh Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Chemical-Specific ARARs 

Federal Groundwater 
Regulatory (GW) 
Requirement 

Federal Safe Drinking Relevant & 
Water Maximum Appropriate 
Contaminant Levels (MCL); (R&A) 
42 U.S.C. § 300(f), et seq.; 
40 C.F.R. Part 141 (2010) 

MCLs have been adopted for a 
number of common organic and 
inorganic contaminants. These 
levels regulate the 
concentrations of contaminants 
in public drinking water supplies 
and may be relevant and 
appropriate for fmal RODs 
restoring groundwater aquifers 
potentially used for drinking 
water. MCLs are Relevant and 
Appropriate as performance 
standards for on-Site treatment 
of water delivered for potable 
end use. 

MCLs are Relevant and Appropriate 
Standards for on-Site treatment of 
water placed into an on-Site 
conveyance system for potable end 
use. Where there are no federal 
MCLs for the contaminants, e.g., 
NDMA and 1,4-dioxane, the 
treatment standards are based on 
State MCLs or values developed by 
the State of Califomia for drinking 
water. See Table 2.7 of the OU-5 
ROD. 

State 
Regulatory 
Requirement 

GW Califomia Safe Drinking 
Water Act, Cal. Health & 
Safety Code § 116365; 22 
CCR §§ 64431 & 64444 

R&A The State has promulgated 
MCLs for some ofthe COCs that 
are more stringent than federal 
MCLs. 

More stringent State MCLs are 
Relevant and Appropriate Standards 
for on-Site treatment of water for 
potable end use. Where there are no 
State MCLs for the contaminants, 
such as NDMA and 1,4-dioxane, the 
treatment standards are based on CA 
PHG or Drinking Water Notification 
Levels. See Table 2.7 of the OU-5 
ROD. 
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TABLE D-1: DESCRIPTION OF A R A R S FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Chemical-Specific ARARs (Continued) 

Federal 
Regulatory 
Requirement 

Soil EPA's Regional Screening 
Levels (RSL) (2010) 

To Be EPA has developed regional 
Considered screening levels that are risk-
(TBC) based levels that are used to 

screen sites that may require 
additional investigation or 
possible remediation. RSLs may 
also be considered in setting soil 
cleanup levels or groundwater 
cleanup levels in the absence of 
promulgated MCLs for 
contaminants. 

Califomia 
PHGs, 
Califomia 
Environmental 
Protection 
Agency, and 
OEHHA 

GW Califomia Calderon-Sher 
SDWAof 1996, Califomia 
Health and Safety Code 
§ 116365 

TBC 

CDPH 
Drinking 
Water 
Notification 
Levels 

GW Califomia Health & Safety 
Code §116455 

TBC 

OEHHA has adopted PHGs for 
chemicals in drinking water. 
PHGs are levels of drinking 
water contaminants at or below 
which adverse health effects are 
not expected. 

CDPH has established drinidng 
water notification levels 
(formerly known as action 
levels) based on health effects, 
but in some cases they are based 
on organoleptic (taste and odor) 
values fbr chemicals without 
MCLs. 

RSLs are considered in setting soil 
cleanup levels, including soil vapor 
levels, to be protective for residential, 
commercial or industrial land use 
scenarios. Groundwater cleanup 
values are based on MCLs, CA PHGs 
or CA Drinking Water Notification 
Levels as listed in Table 2.7 ofthe 
OU-5 ROD. 

In the absence of MCLs for NDMA, 
the state PHGs adopted by OEHHA 
have been considered during 
selection of performance standards 
for groundwater containment. 

In the absence of MCLs for 1,4-
Dioxane, the drinking water 
notification levels established by 
CDPH have been considered during 
selection of performance standards 
for groundwater containment. 
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TABLE D-1: DESCRIPTION OF A R A R S FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Chemical-Specific ARARs (Continued) 

State 
Regulatory 
Requirement 

GW 

State 
Regulatory 
Requirement 

GW 

Water Quality Control Plan 
(Basin Plan) for the 
Sacramento River and San 
Joaquin River Basins (2009 
revisions), adopted in 
accordance with CA Water 
Code, Division 7, 
Sections 13240 and 13050 
(Porter-Cologne Act); 
Chapters II & III 

Applicable Those portions ofthe Basin Plan 
which set out the designated uses 
(i.e., beneficial uses) and the 
water quality objectives based 
upon such uses are applicable 
requirements. 

SWRCB Resolution No. 88-
63 (Sources of Drinking 
Water Policy) 

Applicable Designates all ground and 
surface waters ofthe State as 
drinking water except where the 
Total Dissolved Solids (TDS) is 
greater than 3,000 ppm, the well 
yield is less than 200 gpd from a 
single well, the water is a 
geothermal resource or in a 
water conveyance facility, or the 
water cannot reasonably be 
treated for domestic use using 
either best management practices 
or best economically achievable 
treatment practices. 

The designated use for the aquifer at 
the Aerojet Site is municipal and 
aquatic water supply. The 
containment levels for the 
contaminated groundwater and 
surface water comply with the Basin 
Plan's water quality objectives based 
upon such use. 

The aquifers under the Aerojet Site 
have been identified as sources of 
drinking water. 
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TABLE D - 1 : DESCRIPTION OF A R A R S FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Location-Specific ARARs 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Floodplain and 
wetland 
protection 

Within 100-
year flood-
plain 

Sites on or 
eligible for 
inclusion on 
the National 
Register of 
Historic Places 

Executive Order Nos. 
11990 & 11988 

TBC 

40 C.F.R. §264.18(b) (2010) Applicable 
and 22 CCR §66264.18(b) 

National Historic 
Preservation Act (16 U.S.C. 
§§ 470, et seq.); 36 C.F.R. 
Part 800 (2010) 

Applicable 

Require avoidance of adverse 
effects, minimization of potential 
harm, and restoration and 
preservation of natural and 
beneficial values of floodplains. 

A RCRA facility located in a 
100-year flood plain must be 
designated, constmcted, operated 
and maintained to prevent 
washout of any hazardous waste 
by a 100-year flood 

Provides for protection of sites 
with historic places and 
stmctures. Federal agencies are 
required to take into account 
their undertakings on historic 
properties and afford the State 
Historic Preservation Office a 
reasonable time to comment. 

Constmcting groundwater treatment 
facilities in a 100 year flood plain 
will be avoided. If it cannot be 
avoided, the potential harm to the 
flood plain shall be minimized. 

Because any new treatment facilities 
in OU-5 may generate hazardous 
waste, any such facility constmcted 
within a 100 year flood plain must 
comply with this requirement. 

Applicable if a federal undertaking 
(cleanup) could adversely affect 
historic properties which are included 
in or eligible for inclusion in the 
National Register of Historic Places. 
The proposed remedial altematives 
are not expected to not alter or 
destroy any known prehistoric or 
historic archeological features in 
OU-5 of the Aerojet Site. However, 
because there is always a possibility 
that buried historic or prehistoric 
remains could be discovered during 
such actions, this requirement would 
require action to address such areas. 
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TABLE D-1: DESCRIPTION OF ARARS FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Location-Specific ARARs (Continued) 

Federal Endangered Substantive portions of the 
Regulatory species or Endangered Species Act of 
Requirement threatened 1973 (16 U.S.C. 1531 et 

species seq.); 50 C.F.R. Part 200 
and 50 C.F.R. Part 402 
(2010) 

Applicable Federal agencies are required 
under Section 7 ofthe ESA to 
insure that their actions do not 
jeopardize the continued 
existence of a listed species or 
result in destmction of adverse 
modification of its critical 
habitat (16 U.S.C. ' 1536). If the 
proposed action may affect the 
listed species or its critical 
habitat, consultation with the 
USFWS may be required (50 
C.F.R.'402.14). Additionally, 
Section 9 ofthe ESA prohibits 
the illegal taking of a listed 
species (16 U.S.C. ' 1538(a)(1). 

Two endangered floral species are 
known to occur within Sacramento 
County: the Sacramento Orcutt grass 
(Orcuttia Viscinda) and the Boggs 
Lake hedge hyssop (Gratiola 
Heterospala). Four listed wildlife 
species are expected to occur within 
25 miles ofthe Aerojet Site: Bald 
Eagle, Peregrine Falcon, Giant Garter 
Snake, and the Valley Elderberry 
Longhom Beetle. The Aerojet Site 
may be a habitat for the Burrowing 
Owl, a species of concem in CA. 
Any action that may impact or 
threaten to impact an endangered 
species shall comply with this 
requirement. 

State 
Regulatory 
Requirement 

CA Endangered Species 
Act, Cal. Fish & Game 
Code § 2080 

Applicable Prohibits the illegal taking of 
plant and animal species 
designated as either threatened 
or endangered in the state of 
Califomia 

See Federal ESA above. 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Listed 
migratory 
birds 

Migratory Bird Treaty Act; Applicable 
16 U.S.C. §§703, et seq. 

Prohibits the illegal taking of 
migratory birds 

The Aerojet Site may be a habitat for 
the Burrowing Owl, a species of 
concem in CA. 

Areas affecting 
stream or river 

Fish and Wildlife 
Coordination Act (16 U.S.C. 
661 et seq.) and 40 §302 
(2010) 

Applicable Restrictions on diversion, 
channeling or other activity that 
modifies a stream or river and 
affects fish or wildlife. 

Applicable if a water body will be 
controlled or modified by the action. 
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TABLE D-1: DESCRIPTION OF ARARS FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Location-Specific ARARs (Continued) 

State Streambed or Substantive Requirements of 
Regulatory riverbed Cal. Fish & Game Code 
Requirement alterations § 1602 

Applicable Prohibits substantial diversion or 
obstmction of the natural flow 
of, or a substantial change ofthe 
bed or channel of a river, stream 
or lake. Prohibits the deposit or 
disposal of debris or waste 
where it may pass into any river, 
stream or lake. 

Applies to grading and filling 
activity. 

State 
Regulatory 
Requirement 

Restrictions 
relating to land 
and 
groundwater 

Cal. Civ. Code §1471; 
22 CCR § 67391.1(a), (d) 
(2010) 

R&A Substantive requirements for 
placing an environmental 
restrictive covenant on 
contaminated land in the state of 
Califomia. 

Require Aerojet to record 
environmental restrictive covenants 
on contaminated land and to name 
EPA as a third party beneficiary in 
the covenants. 

Action-Specific ARARs 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Dredge and 
Fill 

Generation of 
waste from 
constmction 
and operation 
due to 
Remedial 
Action 
selected 

33 U.S.C. §§ 1251, et seq. 
and 40 C.F.R. Parts 230 & 
231 (2010) 

40 C.F.R. Part 261(2010) 
and 22 CCR §66261 (2010) 

R&A Regulates discharge of dredged 
or fill material into waters ofthe 
United States, including 
wetlands. 

Substanfive portions applicable. 
Permit is not required for on-Site 
activities. 

Applicable Establishes procedures and 
numeric limits for identificafion 
and management of 
characterisfic hazardous wastes, 
listed hazardous wastes, and 
State-only (non-RCRA) 
hazardous wastes. 

These requirements are applicable to 
management of waste materials 
generated as a result ofconstmction 
ofthe selected Remedial Action or 
operation of a groundwater treatment 
plant. 
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TABLE D-1: DESCRIPTION OF A R A R S FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrafive Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfimd Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Action-Specific ARARs (Continued) 

Federal 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Generation of 
waste from 
constmction 
and operation 
due to 
Remedial 
Action 
selected 

40 C.F.R. §262.11 (2010) 
and 22 CCR §66262.11 
(2010) 

Applicable Requires waste generators to 
determine if wastes are 
hazardous wastes and establishes 
procedures for such 
determinations 

These requirements are applicable to 
management of waste materials 
generated as a result ofconstmction 
ofthe selected Remedial Action or 
operation of a groundwater treatment 
plant. 

Storage of 
hazardous 
wastes for 
treatment or 
disposal off-
Site 

40 C.F.R. §262.34 and 22 Applicable 
CCR. §66262.34(2010) 

Specifies maximum amounts and 
maximum periods for 
accumulation of hazardous waste 
on-site under generator status 

These requirements are potentially 
applicable to management of waste 
materials generated as a result of 
constmction ofthe Remedial Acfion 
and operation of any groundwater 
treatment plant if these waste 
materials are hazardous wastes. 

Federal 
Regulatory 
Requirement 

Shipment of 
hazardous 
substances off-
Site 

42 U.S.C. § 9621(d)(3); 
40 C.F.R §300.440 (2010) 
("Offsite Rule") 

Applicable Hazardous substances from a 
CERCLA response acfion that 
must be transferred off-Site for 
disposal or treatment must be 
transferred to a facility in 
compliance with RCRA, TSCA, 
and other applicable federal and 
state law. 

Applicable to hazardous wastes from 
treatment facilities and to wastes 
from Remedial Actions that must be 
disposed of off-Site. 
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TABLE D-1: DESCRIPTION OF A R A R S FOR SELECTED REMEDY (CONTINUED) 
Statement ofWork for Remedial Design and Remedial Action, Attachment 2 to the Administrative Order, Perimeter Groundwater Operable Unit (OU-5), 
Aerojet Superfund Site, Sacramento County, Califomia 

Authority Medium Requirements Status Synopsis of Requirements 
Action to be Taken to Attain 
Requirements 

Action-Specific ARARs (Continued) 

Federal 
Regulatory 
Requirement 

Discharge to 
inland surface 
water 

State 
Regulatory 
Requirement 

Federal 
Regulatory 
Requirement 

Discharge to 
surface water 

Discharge to 
surface water 

National Toxics Rule, 40 
C.F.R. §§ 131.6 & 131.38 
(2010) (CA Toxics Rule) 

Section IV-16 (Policy for 
Application of Water 
Quality Objecfives) ofthe 
Basin Plan for Sacramento 
River and San-Joaquin River 
Basins (2009 rev.) 

Applicable Establishes the appropriate 
aquatic and human health criteria 
for priority toxic pollutants in 
inland surface waters and 
enclosed bays and estuaries. 
Included in the National Rule are 
EPA-promulgated specific 
criteria for certain water bodies 
in Califomia the presence or 
discharge of which could 
reasonably be expected to 
interfere with maintaining 
designated uses. 

Allows for the use of mixing 
zones as part of a determination 
of whether water quality is being 
maintained in the receiving 
water. 

TBC 

Nafional Pollutant 
Elimination Discharge 
System (NPDES) Permit 40 
C.F.R. Parts 122 and 125 
and 23 CCR 2235 et seq. 

Applicable Establishes treatment and 
monitoring requirements for 
discharges to surface water. 

May be applicable for off-Site 
discharge subject to NPDES permits 
and for on-Site discharge subject to 
substantive requirements of an 
NPDES permit. 

This requirement may be a 
performance standard if treated water 
is discharged to surface water. 

Discharge to surface water on-Site 
will comply with the substantive 
requirements of an NPDES Permit 
(See Table 2.15 ofthe OU-5 ROD); 
discharge to surface water off-Site 
will require a NPDES Permit. 
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ATTACHMENT E 
OU-5 PROJECT WORK PLAN 



ATTACHMENT E 
OU-5 PROJECT WORK PLAN 

The Project Work Plan shall include: 

1. Updated Project Description 

The Project Work Plan shall include a description of the Work to be implemented by 
Respondents. The Work shall include a description ofthe location, installation, and 
monitoring of compliance and sentinel wells. The Project Work Plan shall also 
include, where applicable, information on extraction locations; treatment 
technologies; discharge of the treated water (i.e., recipients, delivery locations, 
delivery pressures, and delivery rates); locations of major project components; 
existing equipment and facilities to be used as part ofthe Remedial Action (RA); and 
other key aspects of the project. The Project Work Plan shall briefly discuss the 
condition, anticipated longevity, and any limitations in the use of each existing 
facility, and shall provide fbr written quarterly progress reports. The Remedial 
Design (RD)/RA monthly progress report/s shall comply with Progress Reports 
section of the Administrative Order and provide for the following: (a) describe the 
actions which have been taken toward achieving compliance with this Administrative 
Order during the previous quarter; (b) include all results of sampling and tests and all 
other data received or generated by Respondents or its contractors or agents and not 
previously submitted to the United States Environmental Protection Agency (EPA); 
(c) describe all work plarmed for the next quarter with schedules relating such work 
to the overall project schedule for RD/RA completion; and (d) describe all problems 
encountered and any anticipated problems, and actual or anticipated delays, and 
solutions developed and implemented to address any actual or anticipated problems 
or delays. If requested by EPA or the State Agencies, Respondents shall also provide 
briefings for EPA and the State Agencies to discuss progress. The repoiting 
frequency may be revised by EPA. Respondents shall perform the necessary tasks 
including coordination efforts among regulatory Agencies, water purveyors, 
landowners and all other parties, public meetings, and presentations to achieve the 
Perimeter Groundwater Operable Unit (OU-5) remedy. 

2. Description of the Responsibility and Authority of All Organizations and 
Key Personnel Involved With the Remedial Action 

The Project Work Plan shall include a description of the responsibilities and 
qualifications of key personnel expected to direct or play a significant role in the RD, 
RA, or Operation and Maintenance of the OU-5 Remedy, including Respondents' 
Project Coordinator, Designer, Construction Contractor, Construction Quality 
Assurance personnel, and Resident Engineer. The Work Plan shall define lines of 
authority and provide brief description of duties. 



3. Updated Schedule and Meetings 

The Project Work Plan shall identify the initiation and completion dates for each 
required design activity, constiuction activity, inspections and deliverable required by 
the Administrative Order and this Statement of Work (SOW). The Project Work 
Plan at a minimum shall be consistent with the schedule included as Section VI 
(Schedule for Major Deliverables and Other Tasks) of this SOW or an expedited 
schedule for phased implementation to achieve cleanup sooner. The Work Plan shall 
also identify the approximate timing of meetings and other activities (not identified in 
Sectioii VI [Schedule for Major Deliverables and Other Tasks] of this SOW), which 
may require participation by the Agencies. 

The schedule shall provide for monthly coordination meetings that may be decreased 
in frequency as deemed appropriate by EPA after consultation among the Agencies. 
The coordination meetings shall address project status, problems, solutions, and 
schedule. Respondents shall prepare and distribute coordination meeting summary 
minutes to the Agencies in accordance with the schedule contained in Section VI 
(Schedule for Major Deliverables and Other Tasks) ofthis SOW after any meeting to 
document all decisions made, issues outstanding, schedule changes, planned follow 
up, and assignments. 

4. Contracting Strategy 

The Project Work Plan shall briefly describe the planned contracting strategy, 
including a brief description of the process for evaluation and approval of 
constiTiction changes, for review by the Agencies and EPA's approval of significant 
changes. 

^to^ 

5. Plans for Satisfying All Permitting Requirements and Acquiring Property, 
Leases, Easements, or Other Access 

The Project Work Plan shall list all permits, approvals. Memoranda of Understanding 
(MOU), access or use agreements, property development or acquisition, leases, and 
easements required for implementation of the RA (extraction and monitoring wells, 
treatment facilities, distribution piping, and any surface water discharge point[s]). 

Where normally required, permits must be obtained for all off-site activities, such as 
permits from the California Department of Public Health for domestic use of treated 
water. Respondents are not required to obtain permits for on-site remedial activities, 
but must comply with all substantive requirements, including local building codes. If 
permits will not be obtained for an on-site activity where a permit is normally 
required. Respondents shall describe all consultative or coordination activities 
planned to identify and satisfy the substantive requirements. Discharges to water 



bodies off-site shall be subject to National Pollution Discharge Elimination System 
permitting. 

6. Roles for Design, Construction, and Operation of the Remedial Action 

The Project Work Plan shall describe the roles and responsibilities of Respondents, 
participating water producers and regulatory Agencies, and other parties expected to 
play a significant role in the design, construction, and operation of the RA. The 
Work Plan shall summarize and provide copies of MOUs and draft or final 
agreements between Respondents and water producers and any third parties expected 
to participate in implementation of the RA or to receive water that is, or contains, 
water extracted as part of the RA. If legally-binding agreements are not in place, the 
Work Plan shall describe commitments made to date and planned efforts to secure 
necessary commitments, including a schedule. If the participation of a third party is 
uncertain, the Work Plan shall describe altematives to be implemented in the event 
that the party does not fulfill its planned role. Possible third party roles include 
agreeing to the use of existing equipment (e.g., groundwater extraction wells, water 
treatment facilities, pipelines, groundwater recharge facilities), treatment facilities 
operation, and acceptance of treated groundwater. 

7. Identification of Any Concems About the Quantity, Quality, 
Completeness, or Usability of Water Quality or Other Data Upon Which 
the Design Will Be Based 

Respondents shall describe in the Project Work Plan additional data collection 
efforts, if any, required for completion of the RD. Respondents shall consider 
whether any data are needed to verify that critical design assumptions remain valid 
(e.g., the areas of Contaminated Groundwater requiring hydraulic containment). If 
additional data are required. Respondents shall propose a schedule amendment ofthe 
OU-5 Sampling and Analysis Plan (or Addendum) and implementation of the Plan. 
At a minimum, Respondents shall address the following: 1) interaction of OU-5 
remedy with existing and pending groundwater remedies bordering OU-5 to the west 
and south to contain contamination in all layers of the aquifer; 2) ensuring that the 
containment boundary contains the Contaminated Groundwater in all layers of the 
aquifer; and 3) optimization of extraction well locations to prevent further 
degradation of the aquifer layers. 

8. A Description of Planned Community Relations Activities to Be 
Conducted During Remedial Design or Remedial Action 

In accordance with the Work to be Performed section of the Administrative Order, 
Respondents shall cooperate with the Agencies in providing to the public information 
regarding the remedial work. As requested by the Agencies, Respondents shall aid in 
the preparation of such information and dissemination to the public. Respondents 



including any insurance requirements, assistance in mailing list updates, and public 
meeting support for any amendment ofthe proposed plan/ROD, including paying for 
a stenographer to prepare meeting transcripts, both draft for EPA review and 
comment and final of transcript (6 hardcopies and electronic version), and technical 
support as requested for response to public comment, etc.). 

9. Updates to the Administration Work Plan and Periodic Reporting to the 
Agencies 

The Administration Work Plan shall describe provisions for reporting progress to the 
Agencies consistent with the schedule included in Section VI (Schedule for Major 
Deliverables and Other Tasks) of this SOW or an expedited schedule for phased 
implementation to achieve cleanup sooner and the Compliance Monitoring Plan 
components of the GMP to be prepared in accordance with Section V(F) 
(Groundwater Monitoring) ofthis SOW. The Administration Work Plan shall also 
describe how the Work Plan will be updated as needed to document changes, provide 
for possible phased implementation, or provide infonnation not available at the time 
the Work Plan and the quarterly progress report are submitted. 

If any ofthe information required is not known at the time the Administration Work 
Plan must be submitted, and omitting the information from the Work Plan will not 
prevent compliance with any other requirements of this SOW, Respondents may 
submit the information at a later date. If any information is omitted, Respondents 
shall note in the Work Plan that the missing information was not available and 
specify when it will be submitted. 
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Recording Requested By: 

Aerojet-General Corporation 

When Recorded, Mail To: 

[ ] [Groundwater only properties] 

(Space above this line reserved for County Recorder's use.) 

Assessor Parcel Number(s): Portion of 

DECLARATION OF COVENANTS AND 
ENVIRONMENTAL RESTRICTIONS RELATED TO GROUNDWATER 

This Declaration of Covenants and Environmental Restrictions Related to Groundwater 
(this "Declaration") is dated, for reference purposes, as of the day of , , 
and is executed, on the dates set forth with the signatures below, by and among Aerojet-General 
Corporation ("Covenantor"), the Califomia Regional Water Quality Control Board for the 
Central Valley Region (the "Regional Board"), and the United States of America and its assigns 
(the Regional Board and the United States of America, collectively, "Covenantees") 
(Covenantor and Covenantees, collectively, the "Parties"). 

WITNESSETH: 

WHEREAS, Covenantor owns real property situated in Sacramento County (the 
"County"), Califomia more fully described in Exhibit "A" attached hereto and incorporated 
herein by this reference (the "Property"); and 

WHEREAS, the Property is part of the Aerojet Superfund Site (the "Site"), which the 
U.S. Environmental Protection Agency (the "USEPA"), pursuant to section 105 ofthe 
Comprehensive Environmental Response, Compensation and Liability Act ("CERCLA"), 42 
U.S.C. section 9605, placed on the National Priorities List (the "NPL"), set forth at 40 C.F.R. 
Part 300, by publication in the Federal Register on September 8, 1983; and 
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WHEREAS, the Parties' Partial Consent Decree (the "PCD") was entered on June 23. 
1989 in the consolidated actions No. CIVS 86-0063-EJG and No. CIVS 86-0064-EJG in the 
United States District Court for the Eastem District of Califoinia; and 

WHEREAS, the groundwater and associated contaminated media beneath the surface of 
the Property contain "hazardous materials," as that term is defined in section 25260 of the 
California Health and Safety Code, "waste," as that term is defined in section 13050 of the 
California Water Code, and "hazardous substances," as that term is defined in section 9601(14) 
of CERCLA (the "Groundwater Contamination"); and 

WHEREAS, the Property was investigated by Covenantor under oversight of, and 
accepted by, the USEPA, the Regional Board and the Califomia Department of Toxic Substances 
Control ("DTSC") (collectively, the "Regulatory Agencies") under the PCD. As a result of that 
investigation, USEPA determined in its decision document entitled "Interim Record of Decision 
for Groundwater and Final Record of Decision for Soil for the Perimeter Groundwater Operable 
Unit (OU-5)" dated February 15, 2011 ("PGOU ROD") (which determination was concuiTcd 
with by the Regional Board and DTSC) that (i) all continuing sources of Groundwater 
Contamination are outside the area of the Property and (ii) other than the restrictions described 
herein at section 1.3, no further remedial action is required for unrestricted use ofthe Property; 
and 

WHEREAS, in order to protect present and future public health and safety and the 
environment, and in order to facilitate further investigation, monitoring, and remediation ofthe 
Groundwater Contamination, while maximizing the potential for development and use of the 
Property for all purposes, the Parties have agreed to impose upon the Property certain covenants 
and restrictions, including access rights, subject to various limitations and conditions designed to 
facilitate development and use of the Property, all as set forth in this Declaration, all of which 
covenants, restrictions, limitations, and conditions are intended to be, and shall be, binding on 
successors in title to the Propeity as covenants mnning with the land; and 

WHEREAS, pursuant to Califomia Civil Code section 1471, and under the circumstances 
described in the foregoing recitals. Covenantor has the right and power to impose upon its title to 
the Property, for the benefit of, and to be enforceable by. Covenantees and Covenantor, and to be 
binding upon Covenantor and its successors and assigns, covenants related to said Groundwater 
Contamination, including covenants to do, or refrain from doing, acts upon the Property as 
specified in this Declaration, and the Parties intend this Declaration to be executed, delivered, and 
recorded in the Official Records in compliance with the requirements of, and pursuant to, said 
section 1471. 

NOW, THEREFORE: 

ARTICLE I 
DEVELOPMENT, USE, AND CONVEYANCE 

OF THE PROPERTY 

1.1 Declaration. In reference to the facts and circumstances set forth in the foregoing 
"Whereas" clauses. Covenantor does hereby declare and covenant that: 

(a) Subject to all of the terms and conditions set forth in this Declaration, the 
Property shall be subject to the Environmental Restrictions (defined below) and Covenantees' 
Right of Access (defined below), and Covenantor does give, grant, and convey to Covenantees 
and reserve unto itself the perpetual right to enforce said Environmental Restrictions and 
Covenantees' Right of Access as beneficiaries thereof; and 
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(b) The Property and every portion thereof shall be improved, held, used, 
occupied, leased, sold, hypothecated, encumbered, and/or conveyed subject to said 
Environmental Restrictions and Covenantees' Right of Access. 

1.2 Necessity. The Parties agree that the Environmental Restrictions (defined below), 
Covenantees' Right of Access (defined below), and other provisions of this Declariation are 
reasonably necessary to protect present and future public health and safety and the environment; 
to reduce impediments to remediation of the Contaminated Groundwater; to allow remedial 
measures for the Groundwater Contamination to be studied and implemented; and to avoid 
potential harm to persons or property that may result from hazardous materials that are found in 
the Contaminated Groundwater. 

1.3 Environmental Restrictions and Covenantees' Right of Access. The following 
covenants, conditions, and restrictions set forth in subparts (a) through (d) ofthis section 1.3 
(collectively, the "Environmental Restrictions") and the following access rights set forth in 
subpart (e) of this section 1.3 (collectively, the "Covenantees' Right of Access") apply to the 
use of the Property, mn with the land, and are binding upon Covenantor and its successors in 
interest who hold title to all or any portion of the Property (collectively, "Owners") and upon 
those persons entitled by ownership, leasehold, or other legal relationship to the right to 
possession or occupancy of any portion of the Property (collectively, "Occupants"): 

(a) No Extraction. No Owners or Occupants of the Property or any portion 
thereof shall drill, bore, otherwise construct, or use a well for the purpose of extracting water for 
any use, including, but not limited to, domestic, potable, or industrial uses, unless and until 
expressly permitted in writing by Covenantor and the Regional Board. 

(b) No Recharge. No Owners or Occupants of the Property or any portion 
thereof shall install, operate, or maintain a recharge or sedimentation control basin that is 
designed to infiltrate water (a "Recharge Activity") unless and until expressly permitted in 
writing by Covenantor and the Regional Board as follows: 

(1) Recharge Waiver Request. For purposes of this section 1.3(b), the 
term "Recharge Waiver Request" means a written application signed by an Owner or Occupant 
or its authorized agent or contractor that sets forth (A) the legal description and, if available, street 
address of the affected portion of the Property; (B) the name, mailing address, telephone number, 
and other pertinent information about the Owner of that portion, all persons holding mortgages, 
deeds of tmst, or other monetary encumbrances upon that portion, and the contractor or 
contractors, if any, expected to conduct the Recharge Activity; (C) a detailed description of the 
nature (including projected infiltration rate) and period ofthe proposed Recharge Activity; and 
(D) such other pertinent information as Covenantor and/or the Regional Board shall request; and 

(2) Review of Requests. Upon receipt of a Recharge Waiver Request, 
Covenantor and the Regional Board shall consider such Recharge Waiver Request and issue their 
written approvals or denials thereof, which approvals, if issued, may include appropriate 
conditions subject to which the proposed Recharge Activity shall be conducted. Approval shall 
be granted for any Recharge Activity that does not interfere with, or adversely impact, 
remediation of the Groundwater Contamination and is otherwise undertaken in accordance with 
applicable law. 

(c) No Injection. No Owners or Occupants of the Property or any portion 
thereof shall install, operate, or maintain any injection wells for any use unless and until 
expressly permitted in writing by Covenantor and the Regional Board. 
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(d) Excavations. No Owners or Occupants of any portion of the Property 
shall conduct sustained extraction ofthe groundwater that is encountered during excavations for 
the construction of buildings or other improvements ("Construction Dewatering") unless and 
until expressly permitted in writing by Covenantor and the Regional Board as follows: 

(1) Request for Approval of Construction Dewatering. For purposes 
of this section 1.3(d), the term "Request for Approval of Construction Dewatering" means a 
written application signed by an Owner or Occupant or its authorized agent or contractor that 
sets forth (A) the legal description and, if available, street address of the affected portion of the 
Property; (B) the name, mailing address, telephone number, and other pertinent information 
about the Owner of that portion, all persons holding mortgages, deeds of trust, or other monetary 
encumbrances upon that portion, and the contractor or contractors, if any, expected to conduct 
the Construction Dewatering; (C) the plans and specifications for the proposed Construction 
Dewatering, including, but not limited to, the projected start and completion dates for the 
proposed Construction Dewatering; and (D) such other pertinent information as Covenantor 
and/or the Regional Board shall request; and 

(2) Review of Requests. Upon receipt of a Request for Approval of 
Construction Dewatering, Covenantor and the Regional Board shall consider such Request for 
Approval of Construction Dewatering and issue their written approvals or denials therefor, which 
approvals, if issued, may include appropriate conditions subject to which the proposed 
Construction Dewatering shall be conducted. Approval shall be granted for any Construction 
Dewatering that does not interfere with, or adversely impact, remediation of the Groundwater 
Contamination and is otherwise undertaken in accordance with applicable law. 

(e) Covenantees' Right of Access. Subject to future constriction to certain 
areas of the Property as set forth in section 4.3 of this Declaration, Covenantor hereby grants to 
Covenantees a right of access ("Covenantees' Right of Access") to the Property, at all 
reasonable times, for the following purposes only: 

(1) Implementing, or overseeing the implementation of, "response 
actions," as defined in CERCLA, in any "records of decision," as defined in CERCLA, or orders 
issued by either Covenantee respecting the Groundwater Contamination; 

(2) Verifying any data or information respecting Groundwater 
Contamination submitted to Covenantees or either of them; 

(3) Verifying that no action is being taken on the Property respecting 
the Groundwater Contamination in violation of any of the Environmental Restrictions or any of 
the other terms of this Declaration or of any federal or Califomia environmental laws or 
regulations; 

(4) Monitoring "response actions," as defined in CERCLA, on the 
Property respecting Groundwater Contamination and conducting investigations related to the 
Groundwater Contamination on or near the Property, including, without limitation, sampling of 
air, water, sediments, soils, and specifically, without limitation, obtaining split or duplicate 
samples; and 

(5) Conducting periodic reviews of the remedial action respecting the 
Groundwater Contamination, including, but not limited to, reviews required by applicable 
statutes and/or regulations. 
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1.4 Reserved Rights of Covenantor. Subject to the rights of Covenantees hereunder. 
Covenantor hereby reserves unto itself all rights and privileges respecting ownership, use, and 
development of the Property. 

1.5 Notice Requirement. Covenantor, in accordance with Califomia Health and Safety 
Code section 25359.7, agrees to give written notice ofthe Groundwater Contamination to each 
buyer, lessee, renter, and mortgagee of all or any part ofthe Property. Additionally, every lease, 
deed, mortgage, or other instmment conveying any interest in all or any part of the Property shall 
expressly provide that it is subject to this Declaration. 

ARTICLE II 
ENFORCEMENT 

2.1 Remedies Available. Covenantees and Covenantor shall be entitled to enforce the 
terms of this Declaration, including, but not limited to, the Environmental Restrictions and 
Covenantees' Right of Access, by resort to specific performance, injunction, and other 
appropriate legal process. Any forbearance, delay, or omission to exercise rights under this 
Declaration in the event of a breach of any term of this Declaration shall not be deemed to be a 
waiver by Covenantees or Covenantor of such term or of any subsequent breach of the same or 
any other term, or of any rights of Covenantees or Covenantor under this Declaration. 

2.2 Removal of Offending Improvements. Failure of an Owner or Occupant to 
comply with any of the Environmental Restrictions, as set forth in section 1.3 of this Declaration, 
shall be grounds for either of the Covenantees and/or Covenantor, by reason of this Declaration, 
to have the authority to require that the Owner modify or remove the improvements constmcted in 
violation of that section. Violations of this Declaration shall be grounds for Covenantor and/or 
either or both Covenantees to file civil actions against the Owner as provided by law. 

2.3 Waiver of Certain Defenses. Covenantor hereby waives any defense of laches, 
estoppel, or prescription. 

2.4 Covenantor's Title. Covenantor hereby covenants that Covenantor is lawfully 
seized of fee simple title to the Property, that Covenantor has a good and lawful right and power 
to sell and convey it or any interest therein, that the Property is free and clear of encumbrances, 
except encumbrances shown in the Official Records, and that Covenantor will forever wanant and 
defend Covenantor's title thereto and quiet possession thereof 

2.5 Administrative Jurisdiction. The federal agency having administrative jurisdiction 
over the interests acquired by the United States by this Declaration is the USEPA. 

ARTICLE III 
DURATION, TERMINATIONS, MODIFICATIONS, 

ASSIGNMENTS, AND TRANSFERS 

3.1 Duration. Unless terminated in accordance with the provisions of this Article III, 
the Environmental Restrictions and Covenantees' Right of Access shall continue in peipetuity. 

3.2 Terminations and Modifications. Any Owner or, with the Owners' written 
consent, any Occupant may apply in writing to Covenantor and to Covenantees for a termination 
or modification of all or some portion of the Environmental Restrictions and/or Covenantees' 
Right of Access as applied to that Owner's portion of the Property as follows: 
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(a) Any such application shall set forth reasons why the purposes of this 
Declaration can continue to be accomplished if and when such termination or modification is 
granted and shall have attached to it a copy of the instrument that the Owner or Occupant wants 
Covenantor and Covenantees to execute in order to effect such termination or modification; 

(b) The decision whether or not to grant the termination or modification, what 
conditions may be attached thereto, and the exact language of the instrument effecting such 
termination or modification shall be in the discretion of both Covenantor and Covenantees, 
provided they shall not act arbitrarily or capriciously; 

(c) Applications for a termination or modification may be granted only with 
the consent of both Covenantor and Covenantees, except that any amendment or modification 
done pursuant to section 4.3(b) ofthis Declaration may be made with the consent of Covenantor 
and the Regional Board only and without the consent of the USEPA; 

(d) Whenever any such termination or modification is granted. Covenantor 
and Covenantees shall execute, acknowledge, and deliver an appropriate instrument to effect 
such termination or modification in form that is recordable in the Official Records, which 
instrument may be in the form provided by the applicant or in such other form as Covenantor and 
Covenantees shall determine; 

(e) Any such termination or modification shall be effective upon recordation 
in the Official Records of said instmment as executed and acknowledged by Covenantor and 
Covenantees, with no other act or documentation required to effect such termination or 
modification; and 

(f) No participation by, or consent from, any Owner or Occupant whose 
portion or portions of the Property are not directly affected by the termination or modification 
shall be necessary although Covenantor and/or Covenantees may, at their election, seek and 
receive information, opinions, or other participation about the proposed termination or 
modification from or by any or all other Owners or Occupants of the Property or any portion 
thereof 

3.3 Assignment to the Regional Board. Upon completion of "remedial action" (as 
that term is defined in CERCLA) respecting the Groundwater Contamination, the Regional 
Board agrees to accept an assignment of any covenant granted by this Declaration to the USEPA. 
Any such assignment and acceptance thereof shall be in writing and effective when it is recorded 
in the Official Records. 

3.4 Successive Owners and Occupants. An Owner or Occupant's rights and 
obligations under this Declaration terminate upon transfer, expiration, or termination ofthe 
Owner or Occupant's interest in the Property, except that liability for acts or omissions occuning 
prior to transfer shall survive. The Owner or Occupant's successor in interest, if any, shall take 
that interest subject to this Declaration and be bound by the obligations hereunder applicable to 
Owners and Occupants until a later transfer, expiration, or termination of that interest occurs. 

ARTICLE IV 
SUBDIVISIONS AND BOUNDARY LINE ADJUSTMENTS 

4.1 Subdivisions. Conceming subdivisions of all or any portion of the Property: 
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(a) Approval of Tentative Maps. Except as provided in subpart (e) of this 
section 4.1, prior to submission to the County of any substantial change to the tentative 
subdivision map, for the Property previously submitted to the County, such proposed change 
shall be presented to Covenantor and to the Regional Board for their review and written approval 
to the extent such change pertains to the location, configuration, and size of: 

(1) Those portions of the Property shown on such map as designated 
to serve as permanent roadways to be offered for dedication to the County, including both areas 
for vehicular travel and contiguous areas, if any, for meridians and pedestrian sidewalks 
(collectively, the "Permanent Roadways"); 

(2) Any lots or parcels shown on such map (collectively, "Well Lots") 
on which any wells, pumping stations, equipment, pipelines, and related facilities, designed for 
the monitoring, extraction, removal, transport, injection, or recharge of groundwater 
(collectively, the "Wells, Pipelines, and Related Facilities") are located; and 

(3) All creeks, ditches, and other channels, whether natural or 
artificial, that drain, are used for the drainage of, or are designed to drain, surface waters 
(collectively, the "Creeks and Ditches") shown on that tentative subdivision map; provided 
that: 

(4) No other parts of any tentative subdivision map shall be subject to 
such review and approval by Covenantor or the Regional Board; 

(b) Submittal to the County. No substantial change to such previously 
submitted tentative subdivision map for any portion of the Property shall be submitted to the 
County for approval unless and until it has been approved in writing by Covenantor and the 
Regional Board in the manner required by subpart (a) ofthis section 4.1; 

(c) The County's Notice List. The Owner proposing any subdivision of any 
portion of the Property shall anange for Covenantor and the Regional Board to be included on all 
lists maintained by the County of persons to whom the County shall send notices of hearings and 
other matters conceming the processing of subdivision maps for the Property or any poition 
thereof; 

(d) No Variance on Final Maps. No final subdivision map for any poition of 
the Property shall be different than its precedent tentative subdivision map as approved by 
Covenantor and the Regional Board with respect to the location, configuration, or size of 
Permanent Roadways, Well Lots, if any, and Creeks and Ditches, if any, shown thereon (except 
for any difference(s) deemed by the County to be in substantial compliance with the precedent 
tentative subdivision map) unless Covenantor and the Regional Board have approved in writing 
such difference; 

(e) Further Subdivision. If and when a final subdivision map with respect to 
any portion of the Property (a "Subdivided Portion") is recorded in the Official Records, then, 
for any further subdivision of that Subdivided Portion, the Owner thereof shall not be required to 
comply with any of the provisions of this Article IV so long as such further subdivision does not 
alter (except for any alteration(s) deemed by the County to be in substantial compliance with the 
precedent subdivision map) the location, configuration, or size of any of the Permanent 
Roadways, Well Lots, if any, or Creeks and Ditches, if any, located within that Subdivided 
Portion; and 
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(f) No Waiver of Rights. Nothing in this section 4.1 or any other provision of 
this Declaration limits, or shall be construed to limit, in any way, the statutory, administrative, 
and constitutional rights of Covenantor and Covenantees to participate in any and all public 
hearings conducted by the County with respect to, and to provide to the County, whether at a 
hearing or otherwise, any comments or suggestions that Covenantor or the Regional Board may 
want to offer conceming, any subdivision map for the Property or any portion thereof. 

4.2 Boundary Line Adjustments. Conceming boundary line adjustments affecting all 
or any portion of the Property: 

(a) Application of the Subdivision Procedures. If any such boundary line 
adjustment would alter the location, size, or configuration of any Permanent Roadway, any Well 
Lot, or any Creeks and Ditches, then that boundary line adjustment shall be deemed to be a 
subdivision govemed by the provisions of section 4.1 ofthis Declaration. Other boundary line 
adjustments are not govemed by the provisions of said section 4.1 except that an Owner may, at 
its option, elect to have any boundary line adjustment govemed by the provisions of said section 
4.1, which election shall be done in the form of written notice from the Owner addressed to 
Covenantor and the Regional Board; and 

(b) Treated as a Subdivision. Upon the giving of any such written notice, 
then, for all purposes of this Declaration, Covenantor and Covenantees shall enjoy the rights, 
powers, and benefits respecting such boundary line adjustment the same as would apply if 
subdivision maps were being used, including, but not limited to, the following results: 

(1) Deemed Lots and Parcels. The reconfigured parcels, as set forth in 
the boundary line adjustment, shall be deemed Lots and Parcels under the provisions ofthis 
Declaration; 

(2) Deemed Subdivided Portion. That portion of the Property affected 
by the boundary line adjustment shall be deemed a Subdivided Portion under the provisions of 
this Declaration; and 

(3) Constriction of Covenantees' Right of Access. The area 
encumbered by Covenantees' Right of Access shall become constricted as set forth in section 4.3 
of this Declaration. 

4.3 Effect of Final Subdivision Maps. Notwithstanding the other provisions of this 
Article IV or any other provision of this Declaration, when and if a final subdivision map 
respecting any portion of the Property is recorded in the Official Records, then, and from and 
after such recordation, with respect to that Subdivided Portion: 

(a) Constriction of Covenantees' Right of Access. Covenantees' Right of 
Access shall encumber only, and the burdens thereof shall be confined to, those poitions of that 
Subdivided Portion designated on such final subdivision map as Permanent Roadways and those 
portions or all of any Well Lot or Well Lots or Creeks and Ditches designated on such final 
subdivision map, and shall no longer encumber any other part of that Subdivided Portion, 
including, but not limited to, the other Lots and Parcels located therein; and 

(b) Automatic Effect. Such constriction of the areas encumbered by 
Covenantees' Right of Access shall happen automatically, without the need for any further 
instrument or document, for that Subdivided Portion, the moment the final subdivision map 
therefor is recorded in the Official Records. Nonetheless, Covenantor and the Regional Board 
shall, if requested to do so, confirm such constrictions by executing, acknowledging, and 
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delivering, in form recordable in the Official Records, such instmments and documents as may 
be reasonably requested to constitute such confirmation, including, but not limited to, an 
amendment to, or modification of, this Declaration; provided that such request is submitted by 
the Owner ofthe Subdivided Portion to Covenantor and the Regional Board either before, or 
within ninety (90) days after, such final subdivision map is recorded in the Official Records. 

4.4 Roadway and Utility Uses. Covenantor and Covenantees agree that: 

(a) Definition of Roadway and Utility Uses. Permanent Roadways will be 
used by and for vehicles and pedestrians to cross the Property and for ingress and egress to, 
from, and among the Lots and Parcels and public streets adjacent to the Property and for utility 
lines, including, but not limited to, sewer, telephone, cable television, natural gas, electricity, and 
water, as well as incidental uses related thereto, such as, but not limited to, traffic signals, 
manholes, vaults, signs, transformers, pipelines, valves, meters, switches, hydrants, sprinkler 
controls, conduits, coverings, berms, fences, lighting, landscaping, and related facilities 
(collectively, the "Roadway and Utility Uses"), regardless when or whether any offers of 
dedication thereof are accepted by the County; and 

(b) Reasonable Accommodation. The Roadway and Utility Uses, whether 
public or private, shall reasonably accommodate and not unreasonably interfere with, hinder, or 
impede Covenantees' rights under Covenantees' Right of Access. 

4.5 Flexibility Respecting Well and Pipeline Locations. Covenantor and Covenantees 
anticipate having flexibility in planning for, choosing, and approving sites for Wells, Pipelines, 
and Related Facilities, and therefore, Covenantor has determined, and Covenantees have 
approved the determination, that such sites, as well as access to and from such sites, can be 
confined generally, but not necessarily exclusively, to Permanent Roadways, given the quantity 
of area for Permanent Roadways expected by the Parties to be set forth on subdivision maps of 
poitions of the Property; and that the Parties will be able to maximize the number of Wells, 
Pipelines, and Related Facilities positioned entirely within the Permanent Roadways, and to 
minimize (possibly to zero) the number of Wells, Pipelines, and Related Facilities that encumber 
any Lot or Parcel. 

ARTICLE V 
MISCELLANEOUS PROVISIONS 

5.1 Recitals of Facts and Representations. Each of the Paities hereby represents and 
wanants that it knows of nothing indicating that any of the statements of fact set forth in the 
"Whereas" clauses at the beginning of this Declaration (which are incoiporated herein by this 
reference) is false, incomplete, or misleading as written and believes that all of said statements of 
fact are accurate, complete, and not misleading as written. 

5.2 Municipal Incoiporation. If all or any portion of the Property is or becomes 
incorporated as a city or becomes annexed to a city, then, and from and after such date of 
incorporation or annexation, all references in this Declaration to "the County" with respect to 
Subdivision Maps, offers of dedication of Permanent Roadways, and other matters shall be 
deemed to be references to such city. 

5.3 Covenants Running with the Land. The provisions of section 2.4 are personal 
covenants burdening Covenantor personally, and benefiting Covenantees personally, and are not 
intended, and shall not be, covenants mnning with the land. All of the other terms and 
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conditions set forth in this Declaration, including, but not limited to, the Environmental 
Restrictions and Covenantees' Right of Access: 

(a) Are intended to be covenants running with the land that shall be binding 
upon the Owners and Occupants, as Covenantor's successors in title, pursuant to section 1471 of 
the Califomia Civil Code; and 

(b) Shall, pursuant to said section 1471, run with the land, pass with each and 
every portion of the Property, and apply to and bind the respective successors in interest thereof, 
for the benefit of Covenantees and Covenantor personally, and not as owners of any other land. 

5.4 Concunence of Owners and Occupants Presumed. All Owners and Occupants 
shall be deemed by their purchase, leasing, or possession of any portion of the Property to be in 
accord with all of the provisions of this Declaration and to agree that the terms and conditions of 
this Declaration, including, but not limited to, the Environmental Restrictions and Covenantees' 
Right of Access, must be adhered to, for the benefit of Covenantees and Covenantor, and that the 
interests of the Owners and Occupants shall be subject to all of the terms and conditions of this 
Declaration, including, but not limited to, the Environmental Restrictions and Covenantees' 
Right of Access contained herein, regardless whether a copy of this Declaration has been 
referenced in, or incorporated into, any given deed, lease, or other instrument of transfer or 
conveyance. 

5.5 No Admission of Responsibility for Ground Water Contamination. Nothing in 
this Declaration shall be constmed: (a) to impose upon Covenantor, or to constitute an 
assumption by Covenantor of, any responsibility for the characterization, analysis, monitoring, or 
clean-up of the Groundwater Contamination; or (b) as an admission or acknowledgment that 
Covenantor is a person responsible for such characterization, analysis, monitoring, or clean-up of 
the Groundwater Contamination. 

5.6 No Waiver of Statutory Rights. Nothing in this Declaration shall be construed as 
a waiver of, or as imposing any limitation or condition upon exercise of, and the Parties do not 
intend hereby to waive, any rights of Covenantees or either of them under any federal, state, 
local, or common law, including, but not limited to, CERCLA, the California Health and Safety 
Code, and the California Water Code, which unwaived rights include, but are not limited to, 
rights of access to properties when and where the statutory and regulatory conditions to exercise 
thereof have been satisfied. 

5.7 Severability of Provisions. If any provision of this Declaration is unenforceable, 
it shall be deemed not a part ofthis Declaration, and the other remaining provisions shall remain 
fully enforceable and shall be interpreted to accomplish, as closely as may be lawful, the 
intentions of the Parties as expressed by the entirety of this Declaration. 

5.8 No Dedication Intended. No gift or public dedication or right of access or use by 
the general public of or to any portion of the Property is intended to be offered, conveyed, or 
declared by this Declaration, and this Declaration does not offer, convey, or declare any such gift 
or public dedication or right of access or use by the general public. 

5.9 Notices. Whenever any person gives or serves any written notice, demand, or 
other communication with respect to this Declaration, each such notice, demand, or other 
communications shall be deemed effective (a) when delivered, if personally delivered to the 
person being served, whether or not that person is an official of a govemmental agency; or (b) 
three (3) business days after deposit in the mail if mailed by the United States mail, postage paid 
certified, return receipt requested: 
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If to: "Covenantor" 
Aerojet-General Corporation 
Post Office Box 13222 
Sacramento, Califomia 95813 
Attn: Director of Real Estate 

If to: "Regional Board" 
Aerojet Project Manager 
Regional Water Quality Control Board 
3443 Routier Road, Suite A 
Sacramento, Califomia 95827-3003 

If to: "USEPA" 
Aerojet Project Manager 
United States Environmental Protection Agency 
Region IX, Superfund 
75 Hawthome Street 
San Francisco, Califomia 94105 

5.10 Recordation. This Declaration shall be recorded by Covenantor in the Official 
Records within ten (10) days of the date of execution hereof, and after such recordation. 
Covenantor shall deliver to each of the Covenantees a copy of this Declaration showing the 
recording information inserted by the County Recorder in the upper right-hand comer of the first 
page hereof. 

5.11 Code References. All references to sections in any Califomia or United States 
code or statute include successor provisions. 

5.12 Interests of Covenantees. Notwithstanding any other provision of this 
Declaration, nothing in this Declaration shall be construed as granting or conveying, and the 
Parties do not intend to have any provision of this Declaration grant or convey, to Covenantees 
or either of them title to, or any real estate interest in, the Property or any portion thereof, except 
the benefit and burden, if any, of the Environmental Restrictions and the Covenantees' Right of 
Access, and the other covenants and provisions set forth in this Declaration that are applicable to 
Covenantees, all as covenants running with the land as set forth in this Declaration. 

5.13 Controlling Law. The interpretation and performance of this Declaration shall be 
govemed by applicable laws of the United States and of Califomia. 

5.14 Liberal Construction. Any general mle of construction to the contrary 
notwithstanding, this Declaration shall be liberally constmed to accomplish the purposes ofthe 
Parties as set forth herein. 

5.15 Entire Agreement. This Declaration sets forth the entire agreement of the Parties 
with respect to the rights and obligations created or set forth herein and supersedes all prior 
discussions, negotiations, understandings, and agreements relating thereto, all of which are 
merged herein. 

5.16 No Forfeiture. Nothing contained in this Declaration shall be constmed to result 
in a forfeiture or reversion of Covenantor's title to the Property in any respect. 
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5.17 Captions and Headings. The captions and headings in this Declaration have been 
inserted solely for convenience of reference and are not part of this Declaration and shall have no 
effect upon construction or interpretations. 

5.18 Counterparts. The Parties may execute this Declaration in two (2) or more 
counteiparts, which shall, in the aggregate, be signed by all Parties; each counterpart shall be 
deemed an original of this Declaration as against any Party who has signed it. In the event of 
any disparity between counterparts produced, the counterpart recorded in the Official Records 
shall be controlling. 

IN WITNESS WHEREOF, the Parties execute this Declaration as ofthe dates set forth 
with their signatures below, and this Declaration is effective as of the date it is recorded in the 
Official Records. 

Covenantor: Aerojet-General Coiporation 

By: . 

Title: Authorized Agent 

Date: 

Covenantee: State of Califomia 
Regional Water Quality Control Board, 
Central Valley Region 

By: 

Title: Executive Officer 

Date: 
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Covenantee: U.S. Environmental Protection Agency, on 
behalf of the United States of America 

In accordance with Section 104(j) of CERCLA, 42 U.S.C. § 9604(j), as amended, the Regional 
Administrator, Region IX, of the United States Environmental Protection Agency agrees to and 
accepts this Declaration. 

By: 

Title: 

Date: 
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